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A Prosperous Year 


HE YEAR 1926 was a most prosperous year for 
the United States, to the immense self-complacency 
of the inhabitants, and to the acrimonious resent- 
ment of the pleasant nations of Europe. Yet one must 
blame neither the one nor the other. Put yourself in the 
other fellow’s place. A tramp once threw a brick through 
the window of a private railroad car where we sat 
luxuriously at dinner, and we loved him for it. We 
have felt that way under different conditions ourselves. 
Secretary Hoover and Secretary Mellon gave us facts 
and figures to show just how comfy we are—how full 
our larder and our savings banks are. That is all to 
the good, and Europe is coming along too—with her 
traditional international and intranational excitement 
and bickering. 

Engineering and Mining Journal has shared in the 
general well-being which has characterized the mining 
industry as a whole. Evidences that the mining in- 
dustry is satisfied with the Journal as its representative 
and spokesman are numerous. The standard statistical 
test of publishers, of a paper’s stability and reader 
interest and satisfaction, is what is called the renewal 
percentage—that is the percentage of subscribers who 
renew their subscription. Engineering and Mining 
Journal has the highest mark in this respect of any 
paper in the house which publishes it: and the last re- 
port showed the highest percentage, for itself, for all 
time. As to material prosperity, we are pleased to re- 
port the best year since the present editorial administra- 
tion began. We slide into the new year on the crest 
of the wave. 
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Survival of Guanajuato 


recent years, most trouble has been experienced 

in making financial ends meet, is Guanajuato. 
The ores that remain in the old bonanza camp are for 
the most part low in grade, silver being the predominant 
metal. With silver valued at between 65 and 70c. per 
ounce, it represented about 82 per cent of the value, 
the remainder being gold. Operating costs have been 
comparatively high, particularly for underground min- 
ing; and high freight rates, high taxes, and labor dif- 
ficulties have contributed their share to increasing the 
cost of production. 

The decline in the price of silver below 55c. naturally 
precipitated a serious crisis in the district, and the 
Shutting down of most of the mines was threatened. 
Recent reports, however, are to the effect that nearly, 
if not quite, all of the properties will be able to continue 
for the present at least. Some relief in the matter of 
production taxes probably will be finally put into effect 


Nee the mining districts of Mexico, where, in 


by the government. The plan already has the sanction 
of both houses of the federal legislature and formal 
promulgation is expected at any time. Also, a reduc- 
tion in wages of 10 per cent has been accepted by all 
employees. 

Perhaps the most encouraging development. in the 
situation, however, is that the labor unions and leaders 
apparently have adopted a saner attitude with respect 
to the over-manning of operations. It has long been 
the contention of mine managers in most of the districts 
of Mexico, that but for unreasonable regulations they 
could eliminate a good proportion of their workers 
without imposing any greater tasks on those that would 
remain. They argued that efficient organization of their 
forces would accomplish this end and reduce the costs 
of production. It is understood on good authority that 
the unions at Guanajuato have agreed to modify many 
of these burdensome regulations, and that this has con- 
tributed largely to the greater efficiency that will permit 
the continuance of production without the incurrence 
of large deficits. If the collapse of silver is the means 
of convincing the labor leaders that fewer workers, 
propet!y organized and equipped, can accomplish as 
much as many more who have not this organization and 
equipment, further proof will be advanced as to the 
validity of the old saw about an ill wind. 


————.— 


Platinum Mining in Africa 


| NHE UNPRECEDENTED DISCOVERIES of lode 
platinum in Southern Africa a year or so ago 
naturally created great activity and excitement in 
mining circles. Platinum, except in placers, was quite 
unknown in the world until a few decades ago, the source 
being only suspected from the fact that chemical anal- 
yses showed small quantities of platinum in the basic 
igneous rock (dunite) which occurred in the Russian 
platinum placer fields. Later it was discovered that 
some lode ores contained platinum in amounts sufficient 
to be realized upon commercially. This was the case 
first, perhaps, with the Rambler copper mine, near the 
Encampment district, Wyoming, and later with the Boss 
mine, in Nevada. The Salt Chuck mine, in Alaska, was 
later found to carry commercial quantities of platinoids, 
especially palladium. But these had so meagre a pro- 
duction that they did not affect the platinum market, 
which continued to be supplied by placer mining, in 
which Colombia became prominent, following the reduc- 
tion of output from Russia as one phase of the Bol- 
shevist economic debacle. Therefore the “something 
new out of Africa” in the shape of lode platinum prom- 

ised to mean a veritable revolution. 
The excitement and smoke have now begun to clear 
away, giving place to a lull after the storm; which is 
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disappointing, as always, to most of the speculators, 
although it does not affect the opinion of geologists and 
engineers. Many of the new companies have ceased 
operations, and the public deems that it has been unwar- 
rantably disillusioned. Some of the stronger companies 
persist, and are showing earnings. They are attacking 
methodically the varied and new metallurgical problems, 
and are meeting with as much success as could have 
been predicted. The fact still remains that to this 
region the world will look for decades to come for an 
increasing portion of its platinum supply, which in time 
is likely to become the chief source. It is interesting 
to note that the market for palladium, one of the plati- 
noid minerals which usually accompanies platinum in 
South Africa and elsewhere, is being actively developed: 
jewelers have begun to push it for jewelry in the same 
manner that platinum was successfully introduced for 
that use a few years ago. It is far less expensive than 
platinum, although more so than gold: so that it ought 
to find a market with jewelry buyers, whose chief 
demand, according to all the evidence, is that a thing 
should be expensive. 


Sicily Turns to Electric Power 
for Economic Recovery 


HAT THE MINING INDUSTRY in nearly all 
parts of the world is coming to a realization 
that it cannot prosper without adequate electrical 
power is exemplified by the recent decision of the 
Italians to completely electrify the Sicilian sulphur 
mines. Until about 1905, when America began work- 
ing its sulphur deposits in Louisiana and Texas, Italy 
had a practical monopoly of the market for sulphur. 
Since that time the Italian production has steadily 
declined. 

The sulphur mines affected cover nearly one-fifth of 
the area of Sicily, but have been handicapped by anti- 
quated equipment. Though wage scales have always 
been low, the cost of production has been compara- 
tively high. 

Lately, electrification of the mines has been decided 
upon as a step in the direction of economical recovery. 
Electric power is to be supplied by a central plant at 
Catania and transmitted to all the sulphur-mining dis- 
tricts over a main power line operated at 40,000 volts, 
running between Catania, Caltanisetta, and Campo- 
Franco. A _ 10,000-volt line wili be extended to the 
Caltanisetta-“Sommatino district. Efforts are being 
made to complete all this work in less than three years. 
The cost of the new installation has been estimated 
by engineers at from 34,000,000 to 35,000,000 lire. 


en 


Dikes and Ores of the Mississippi Valley 
‘ T THE MEETING last week of the Geological 


Society of America at Madison, announcement 
was made of the discovery of a dike of mica 
peridotite in eastern Tennessee north of Knoxville. 
This item, while seemingly of local interest only, is 
indeed significant as to the magmatic and metallogic 
history of a wide region. Occasional dikes of perido- 
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tite, frequently mica peridotite, are found in various 
localities in Kentucky, from the eastern to the western 
end. These dikes are especially notable in the fluorspar 
region, which passes over from western Kentucky to 
southern Illinois, and they also persist a little north, 
beyond the ore-magmatic region. They occur sparsely 
in southeastern Missouri, in a field of notable ore dep- 
osition—of lead, copper, nickel, cobalt, and_ barite. 
They occur in Arkansas, where there are metal deposits ; 
and in Arkansas they carry diamonds. A dike has even 
been reported from eastern Kansas. 

The petrographic similarity of these occasional dikes 
over this wide area testifies to the existence of a single 
magma underlying this province—a relatively quiet 
magma, since eruptions have been so few, and so gentle. 
Also, the coincidence of notable deposits of metallic 
and non-metallic ores and valuable minerals throughout 
this general broad area—deposits which in some in- 
stances have been acknowledged, practically without dis- 
sent, as connected genetically with the dikes—bespeaks 
a similar unity of origin for the ores of all these wide- 
spread mining districts, throughout an area the outer 
fringes of which might well include even the lead-zinc 
region at the junction of Iowa, Illinois, and Wisconsin, 
in which district no dikes have been discovered. Like 
the dikes of the Kentucky-Illinois field, the newly dis- 
covered Tennessee dike occurs in connection with pro- 
nounced faulting. 

The date of all this scattered dike intrusion is not 
absolutely fixed, but the consensus of views of various 
geologists in different states would seem to place it 
around the close of the Cretaceous and beginning of the 
Tertiary, or at the time of the beginning of the great 
Rocky Mountain uplift, vuleanism, and ore injection. 
The faulting in the broad Mississippi region modifies 
the assumption of a quiet magma, in that it indicates 
great vertical differential adjustment of the flat-lying 
strata, which, although they run back in age to the 
Cambrian, have undergone no folding—only vertical 
movements, resulting in doming, in basining, and in 
differential faulting. Such crustal disturbances can 
hardly be due to any other cause than adjustments of 
the underlying magma—adjustments which may have 
been due to expansion resulting from an accumulated 
excess of volatile constituents, and subsequent shrink- 
age and depression due to their disengagement and 
escape. Most of the fault movements have long ago 
been adjusted, since the fault scarps have been sub- 
jugated by erosion. The violent earthquake which shook 
this region in 1812, however, which originated in and 
was confined in its intensity to this very region, testi- 
fied that all unrest is even yet not at an end. 
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Prospecting in Panama 
Gis ot ain PROSPECTING, involving the out- 


lay of a large sum of money on the chance of 
developing, from old abandoned mines and from 
new prospects, important paying mines, is going on in 
the Republic of Panama, under a concession held by 
a British syndicate. Some 250 men are being employed, 
roads have been constructed, and several old mines are 
being reopened. This is the enterprise which caused 
such wild rumors in London a few months ago, that a 
new Rand had been discovered in Panama. 
Central America has undoubted gold reserves—a 
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statement which applies to other Central American 
countries besides Panama. Considerable gold mining 
has been done, which came to a close at various stages. 
One of the drawbacks is the difficulty and cost of 
transportation, due to tropical rains and heavy vegeta- 
tion, combined with lack of good roads and the cost of 
building and maintaining such roads. Another factor 
which has tended to hinder the operation of gold mine 
areas, but especially of tropical ones—is, the greater 
gold content of the ores, in most cases, near the 
surface. 

Rock decomposition in the tropics is unusually 
active, and the result is that with the decay and removal 
of wall rocks, and the slower removal of the quartz 
ledges, the heavy gold becomes relatively concentrated 
in and near the outcrops, and is, moreover, freed from 
any original sulphide associate, such as pyrite, which 
may have accompanied it. It is, therefore, not only 
easy to mine but simple to recover by amalgamation. 
In depth the hard sulphide ores come in, lower grade, 
more difficult to break, and requiring cyanidation. This 
characteristic has led to the widespread rumor that 
the veins of Central America are “surface deposits.” 
They are, on the contrary, veins of magmatic origin 
deposited from the same Tertiary vulcanism which has 
produced mineral deposits in the Cordilleran region of 
North and South America: they are especially asso- 
ciated with andesitic rocks. As to depth, they have the 
usual characteristics of these Tertiary veins, in that 
the primary oreshoots (once the primary ore is reached) 
may go hundreds of feet beneath the surface before 
the oreshoots show a tendency to shorten and the quan- 
tity of ore is diminished, which they are apt to do 
within at the most a thousand or more rarely 2,000 
feet or more in depth. Mines of this type invariably 
require competent and scientifically directed manage- 
ment and a careful supervision of costs to insure an 
operating profit. 

There is, then, an excellent chance of opening paying 
mines in this region and the developers who are operat- 
ing so freely are doing a good work. Whether one, after 
having given the plan this benison, would respond to a 
request to put his own money into such a venture at this 
particular stage is quite another matter, the answer to 
which will depend on the size of the fund which the 
individual in question may have for speculation and 
also in large degree on what odds he requires and esti- 
mates he is getting. 
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The Forestry Problem 


INE TIMBERS and other uses consume an- 
nually a large supply of wood, and render the 

timber market and the location and situation of 

forests of special interest to mine operators. Some of 
the mines own their own forests and produce their own 
timbers and other lumber, where they are so located that 
it is cheaper to do this than to buy from the great 
sources of public supplies. Among the coal companies 
of the Eastern states this practice is widespread; and 
in a number of cases the companies not only cut their 
own wood supplies, but, impressed with the inadvis- 
ability of continued ravaging with no thought of replen- 
ishing, have taken to scientific commercial forestry, 
with selective cutting and even reforesting of areas 
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denuded by fire, to avoid in the future importing so 
much timber from the South. 

According to a recent bulletin published under the 
auspices of the Natural Resources Production Depart- 
ment of the United States Chamber of Commerce, dur- 
ing the past spring thirty-seven coal mining companies 
of Pennsylvania planted more than 1,565,000 trees on 
their property. 

The whole forestry problem, as such, is of close 
interest to the miner and indeed to the whole public. 
The United States consumes annually over a third of 
all the wood used in the world, having a larger per- 
capita consumption than any other nation. In the 
present situation, this does not mean extravagance; it 
is only another phase of the great per-capita consump- 
tion of all materials in the United States, due to its 
unique industrial activity. 

The past wastefulness and lack of proper regulation in 
the utilization of forests is being corrected: and in 
many uses cement, metals, and other substances are 
competing with or have replaced wood. The use of 
wood as fuel has been gradually partly replaced by coal 
and oil; nevertheless, it is somewhat surprising to 
learn that the use of wood as fuel still consumes the 
largest amount, being superior even to the consumption 
for lumber, which comes next; followed in the order 
of their importance by fencing, hewn ties, pulpwood, 
and finally mine timbers. 

The most active lumber industry in the United States 
is now in the Northwest, particularly in Oregon, where 
the great size of the virgin timber, with the consequent 
large yield per acre and the cheapness of production, 
make it possible to ship it to the Eastern coast by way 
of the Panama Canal and dominate the soft-wood 
market, in competition with the sparse and more expen- 
sively logged residual soft-wood forests of New England 
and the Appalachians. Nevertheless, the hard-woods 
of the eastern and central states have their necessary 
diversified uses, and their special markets. 

Forests can be destroyed by fire, flood, insects, or 
wind, whereas mineral deposits are indestructible; but 
mineral deposits cannot be restored, once utilized, 
whereas forest products can. Therefore industry 
demands and is constantly working toward a more effi- 
cient forest-using and growing—the protection from 
fires, the study and combating of insect enemies, the 
study of artificial aiding of forest growth, scientific 
and economically sound conservation, and, where need 
be, and most important, reforesting. 

Around Ducktown, Tenn., where the forest and indeed 
all vegetation was destroyed by the sulphurous fumes 
from the smelters, the subsequent utilization of these 
fumes for the manufacture of sulphuric acid is permit- 
ting a slow reforestation, both natural and artificial, 
according to an editorial staff member of Engineering 
and Mining Journal, just returned from a Southern 
trip. But in the meantime the removal of vegetation 
exposed the humus of the soil to removal by rains, and 
subsequently active erosion formed gulleys and created 
a desert bad-land topography. In China, Asia Minor, 
and other countries where the timber and vegetation 
has been persistently closely cropped—by intensive wood 
gathering, by fire, or by too-close grazing—many for- 
merly fertile areas have finally become almost barren 
wastes, or have, with the passing of time, been attacked 
by erosion and ruined. 
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Selective Fiotation of Copper-Iron Ore at the 
Eustis Mine, in Quebec 


Modern Methods of Concentration Responsible for Profitable Oper- 
ation — Copper Mined Seventy-five Years Ago — Orebodies Are 
Lenses in Schist Containing Pyrite Impregnated with Chalcopyrite 


By A. B. Parsons 


Assistant Editor 


blows in its new copper smelter at Rouyn, the 
distinction of being the largest copper producer 

in the Province of Quebec will remain with the Eustis 
Mining Co. The Eustis mine, situated 12 miles south 
of Sherbrooke, has, in fact, been responsible for all of 
Quebec’s modest production of copper in recent years. 
Since adopting selective flotation at its concentrator 
in 1924, the company has been increasing production 
gradually until now the monthly output amounts to 


Une such time as the Horne Copper Corporation 


operated by the Weedon Copper Co., produced on a size- 
able scale during the period of high prices from 1915 
to 1918, but it dropped out of the picture in 1919. 

The Eustis mine, formerly and variously called the 
Lower Canada, Hartford, and Crown, has been oper- 
ated continuously since 1879, and except for brief inter- 
ruptions since its discovery in 1865. It was reputed 
in 1915 to have produced up to that time more than 
1,000,000 tons of ore, and since then about 750,000 tons 
has been mined. 





Concentrator at the Eustis mine 
The fields in the foreground suggest the attractive setting of the property in Southern Quebec 


about 300,000 lb. of copper in a concentrate that assays 
22 per cent; and, as a byproduct, 1,500 tons of pyritic 
concentrate averaging 50.3 per cent sulphur. An 
alkaline circuit is used for the copper recovery, the pulp 
subsequently being acidified to float the pyrite. Were 
it not for the excellent separation of the sulphides 
effected by flotation, it is doubtful if the property could 
be operated profitably at prevailing prices for copper 
and pyrite. 


HISTORY REPEATS ITSELF 


A thriving copper mining industry in the Eastern 
Province of Quebec was virtually destroyed by the col- 
lapse of the copper market at the close of the war— 
not in 1919, but in 1865. In July, 1864, copper reached 
a maximum of 59ic. per pound: within twelve months 
the price dropped to 293c., and coincidently wiped out 
the profits of a score or more copper mines in the region 
around Sherbrooke. Since 1865, probably a hundred 
mining companies have dug away at several hundred 
copper deposits in Quebec, but without making real 
headway from the standpoint of profitable exploitation. 
Besides the Eustis, one other mine, the McDonald, 


A brief history of the property appears in a report 
on the copper deposits of the province made for the 
Quebec Government in 1915. It seems that as early as 
1869 a furnace was erected near the mine and 40 per 
cent regulus (matte) was made for shipment to Bergen- 
port, N. J. Likewise a small sulphuric acid plant was 
built near St. Johns, but no market developed for the 
acid. Reduction works comprising about eighty “burn- 
ers’”—presumably roasters—and sixty furnaces were 
erected near the mine to treat the ore by “Henderson’s 
wet process” in 1876. This yielded monthly 65 to 75 
tons of precipitate assaying 75 per cent copper. The 
project was not a financial success, it is said. 

Soon after 1880, a plant consisting of fifty roasting 
ovens and two blast furnaces was erected, but by 1885 
the price of copper had declined from 19.12 to 10.83c. 
per pound; and this, in conjunction with trouble with 
“smoke farmers,” apparently stopped production for a 
time, though operations did not cease entirely. In 1894 
copper brought only 9.5c. per pound, and the Eustis 
mine reduced its staff by more than half! One hates 
to contemplate what would happen today if copper 
should decline to 9.5c. 
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In 1905 the first crushing and concentrating plant 
was built at the mine, with a capacity of twelve tons 
of feed per hour. A note to the effect that an “Elmore 
oil concentrator was installed” is interesting. A fire 
destroyed the concentrator, consisting of crushers, 
trommels, rolls, a Richards classifier, and eight Wilfley 
tables, in 1915. It was rebuilt immediately, the flow 
sheet apparently providing a duplication of the equip- 
ment just listed and in addition a Dorr thickener and 
some Callow flotation cells. 


SELECTIVE FLOTATION ADOPTED IN 1923 


In 1919, following the World War, production was 
suspended; but during 1922 attention was directed to 
the development of a concentrating practice that would 
make operations profitable. Methods characterizing the 
old treatment had done little more than eliminate the 
gangue. The ore contains virtually no arsenic and the 
pyrite is highly desirable for making sulphuric acid. 
The problem, then, was to make a separation of the 
pyrite and chalcopyrite. Experimental work developed 
a flow sheet that was effective, and by October, 1923. 
alterations to the concentrator had been completed and 
production was resumed. Since then some improve- 
ments in the details of the treatment have been made, 
resulting in the present practice, which will be described 
after outlining briefly some features of the geology of 
the deposit and the method of mining. 

Essentially, the orebodies are a series of lenticular 
masses arranged like the rungs of a ladder and inclosed 
in sericitic schists, described as being the metamor- 
phic equivalents of quartz porphyry. The strike of the 
schists is northeast, whereas the dip to the southeast 
ranges from 25 to 70 deg. A report on “The Copper 
Deposits of the Eastern Townships of the Province of 
Quebec,” by J. Austin Bancroft, declares that petro- 
graphic studies show plainly that the orebodies have 
been formed by processes of replacement. Especially 
the feldspar and quartz have been replaced by sulphides. 
Pyrite, sphalerite, galena, pyrrhotite, and chalcopyrite 
were developed in the order named. The first and last 
mentioned are predominant. A very little gold and 
silver are found. 


OREBODIES REPLACEMENTS IN SCHISTS 


Bancroft says regarding the genesis of the ore: 
“Apparently mineralization took place after or during 
the time when the rocks were being rendered schistose. 
The orebodies developed by replacement of the schists, 
through the action of solutions ascending at favorable 
points along zones where shearing processes had devel- 


oped intense schistosity; the shearing was accompanied: 


by a strong tendency to overthrusting, as is shown by 


_ the crumpling of the schists. Since the orebodies were 


formed they and the rocks that contain them have been 
subjected to pressure; that is shown by the local breccia- 
tion of the ore. 

“Although the sulphides are most frequently asso- 
ciated with the schistose quartz porphyries, there are 
sufficient instances where they occur with the metamor- 
phic equivalents of diabases, fine-grained diorites, etc., 
to show that the ore is not genetically confined to the 
porphyries. It seems possible that the brittle quartz 
porphyries developed more readily the degree and char- 
acter of schistosity that’ would permit the passage of 
mineralizing solutions. The associations of these ore 
deposits suggest the conclusion reached by Dresser that 
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the source of these sulphide ores seems to have been 
the schistose igneous rocks.” 

There appear to have been two stages of ore deposi- 
tion: the first brought pyrite with little copper; the 
second was rich in copper. The later invasion pro- 
gressed along zones of weakness in and near, and 
presumably created by, the first or pyritic penetration. 
For the most part the chalcopyritic ore agencies 
ascended within one of the pyritic lenses; but where 
the pyrite was particularly dense, the course was fre- 
quently diverted so as to penetrate the schist at the side 
of the pyrite, or, toward the edges of the lenses, to 
proceed along the same planes of schistosity. 

Apparently, at times, the pyritic injection met with 
such severe resistance in separating the foliations of the 
schist that it was forced to move transversely until a 
plane sufficiently weak to permit advance along it had 





L. Chamberlin, surveyor; R. E. Hoppel, accountant; 
and D. J. Kennedy, mine captain, after the day’s work 


been reached. This accounts for the eschelon or ladder- 
like arrangement of the deposits, which are at the same 
time continuous or connected. It also accounts for the 
tendency of the various lenses to converge at depth. 

Quartz sericite, chlorite, dolomite, and ankerite are 
among the gangue minerals found in masses that appear 
to be solid sulphide ore. The ore contains streaks, 
bands, or masses of what is called “green rock” by the 
miners. It consists chiefly of grains of dolomite or 
ankerite with quartz, sericite, and crystals of rutile. 
This presumably has resulted from alteration of the 
schistose quartz porphyry by carbonate-carrying waters. 
The chalcopyrite usually is distributed through the 
pyrite and may appear as irregular streaks within the 
pyrite. 

Individual lenses have averaged about 150 ft. in 
length along the strike and attain a thickness ranging 
up to 60 ft. The lowest lens now worked is about 400 
ft. high. Walls are not sharply defined, the orebodies 
passing gradually into schist carrying diminishing 
quantities of sulphides. 

The inclined shaft through which the mine is worked 
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slopes at an angle of about 35 deg. down to the 3,500 
level (measured on the incline) and then flattens to 
45 deg. for 200 ft., which brings it to the present bot- 
tom. An adit, 1,000 ft. long, intercepting the shaft 
500 ft. below the surface, is now the main operating 
level. The 3,700-ft. depth is calculated from this inter- 
section. 

Until two years ago little timber had been put in the 
mine, but at that time parts of the shaft were tim- 
bered. Shrinkage stopes have recently been started, 
and this method of mining is to be used hereafter 
instead of the former practice of shooting the ore on to 
the sill and loading with hand shovels. When necessary 
a footwall “slice” will be taken, to be followed by one 
from the hanging wall. Not only are the two principal 
lenses on the lower levels producing, but in the upper 
workings portions of the orebodies left in the course of 
earlier operations are being mined. 

D. J. Kennedy, the mine captain, gave me the follow- 
ing miscellaneous data regarding present operations: 
Canadian Ingersoll-Rand R 72 drills are used for devel- 
opment and Denver Rock Drill 773 stopers and “37” and 
“7” mounted drills are used for breaking ore, with 
Swedish hollow hexagonal steel. Ingersoll-Rand D.C.R. 
23 “pluggers” also are employed. Ammonia powder is 
preferable because it is less likely to cause burning of 
the heavy sulphide ore and the liberation of sulphur 
dioxide in dangerous quantity. Gelatin is required in 
drifts, crosscuts, and raises, however. Wages on day’s 
pay are $3.25 to $3.50; but development work is done 
on a “bonus” system, which nets the miner on an 
average $6 per foot for drifting and crosscutting (muck- 
ing included) and $3 per foot for raising. The ore is 
hoisted in skips to an underground pocket above the 
adit level, hauled to the mouth of the adit by electric 
locomotives, and lowered by means of a balanced sur- 
face tram in trains of three four-ton cars to the receiv- 
ing bins at the mill. 


CREDIT DUE E. C. WUTKE, MILL SUPERINTENDENT 


That there is nothing particularly unusual in the 
treatment in its broad aspects is indicated by the ac- 
companying diagrammatic flow sheet. There are, how- 
ever, sundry details that should be of interest to opera- 
tors of flotation concentrators. For these data I am 
indebted to E. C. Wutke, the mill superintendent, who 
has, it seems to me, done remarkably well in getting 
results from a plant that, like most others that have 
been remodeled several times, is not as conveniently 
arranged nor as efficiently equipped as would be the case 
if a new one were to be built. For their liberal policy 
in allowing the details to be published I want to thank 
the Messrs. Eustis, of Boston, as well as John L. Bau- 
mann, resident manager at the property in Quebec. 

Most of the crushing equipment is an inheritance from 
former operations. The first Blake crusher reduces the 
ore to 4-in, size, the second to 1}-in., thereby, in con- 
junction with the grizzly, giving a feed of 1}-in. maxi- 
mum to the primary ball mills. Beneath the flat-bot- 
tomed steel bin, 20 ft. in diameter by 20 ft. high, are 
four Robins apron feeders, each drawing from a chute 
in one of the quarter segments of the bottom of the bin. 
This arrangement makes it possible when necessary to 
withdraw nearly all of the contents without shoveling. 

Hadfield chrome steel balls, 4-in. in diameter, and 
manganese steel lifters and grates, with 3-in. openings, 
are used in the Kennedy mills. Incidentally, it may be 
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remarked that on account of the preferential status of 
Great Britain, Hadfield balls have the advantage of 
paying only 10 per cent duty, against 25 per cent for 
similar material imported from the United States. The 
Kennedy mills are in closed circuit with a Leahy 
vibrating screen which has square openings measuring 
0.027 in. In the Welland mill chilled steel liners are 
used, but in the Worthington man- 
ganese is preferred. Cast-steel balls, 
2 in. in diameter, are the grinding 
media. The total consumption of 
balls for both primary and secondary 
grinding is 3.41 lb. per ton of ore 
milled. A typical screen analysis of 
the overflow of the classifiers, which 
becomes the flotation feed, is shown in 
Table I on this page. 

The flotation cells are of the flat- 
bottom Callow type equipped with 
pans, 3 by 3 ft. in dimension. No. 4 
interwoven cotton blankets made by 
the National Filter Cloth & Weaving 
Co. are used. The “iron” cells were 
provided with mohair blankets in an 
effort to overcome the rapid deteriora- 
tion caused by the acid. They resisted 
the acid but became blinded so quickly 
as to give a net life no longer than 
the cotton. Accordingly the less ex- 
pensive blankets are used, although 
their life is only about half as long as 
in the cells with alkaline solutions. 

The pressure is maintained at be- 
tween 2.5 and 3.5 lb. per square inch. 
As indicated on the flow sheet, the froth from only the 
first three pans in the copper roughers is sent to the 
cleaner, the remainder being returned to the circuit. 


Table I—Screen Analysis of Flotation Feed 
Mesh 


Per Cent 
ih I Pa So ads eS Sl a ah a nae rl wo 1.0 
Se Ne | eee rere ee rer er ee ee ee 4.0 
ee SO ee oa oes od ae ato a are WES ee 11.0 
+ 200 and — 150 19.0 
eee NNN ates APTI ek Lesh cl Sh ct hia ob radae oh dha SAG TACd ne CaP ene Rie alas 65.0 


No thickener is, required between the classifiers and the 
rougher flotation cells. The high sulphide content of 
the ore makes the moisture lower than would appear 
from a casual inspection. Table II shews the dilution 
of pulps in various stages of the treatment. 


Table II—Dilution of Pulps 


Material Parts of Water 
to 1 of Solid 
DOC RT WPRIE YS TIS cies 'eetk os Sa e eetiee ees 0.34 
PGC GOORMMEET TUNE 4.5 56icdeeck secs 0s BAS aaaea 0.43 
Feed “copper” cells 


PAT eee RC Re le or 3.50 


OGG ee I so 0S ia 0 wis Weds a Raia de ee 4.50 


The matter of reagents is more interesting than any 
other phase of the operations. Table III shows the net 
consumption over a long period in the two circuits. 


Table I1I—Consumption of Reagents 
Copper Circuit 


Material Pounds Used per Ton 
Ore Miled 
Ne stare td eet rls hae 2 ely atan aia ok RECO a 41.5 
ee ISO oa hs cate cawawnvocecuanes 0.31 
NE acre Aes we a a ae Rie Ce Wea ares 0.022 
Iron Circuit 
Sulpnuric acid, €6 deg. BG. 6. cesisiacccescs 20.0 
Coal tar and creosote (50-50) ............- ‘ 0.70 
ORNS CAEN G 5 ois 6.50 ce a Sie ns 0.18 


be aie eta ai ee aes ALINE aia as aon agian ens seardee 0.015 





E. C. Wutke, mill superintendent, 
who is doing well with a 
rebuilt plant 
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Lime in slaked form is introduced by means of a 
screw feeder to the conveyor that carries the ore from 
the steel bin to the primary ball mills. The quantity 
is regulated by means of a dog and ratchet with an 
adjustment screw. Pine oil for the copper circuit is 
also fed to the primary ball mill, whereas the T & T 
mixture is introduced at the suction of the pump that 
elevates the feed to the rougher cells. 
Wheel and scraper reagent feeders of 
the usual type are used. 

A material saving has been effected 
by heating the T & T mixture. The 
active reagent is thiocarbanilid, which 
is dissolved in orthotoluidine, usually 
in the ratio of 1 part of thio to 5 parts 
of ortho. The heating has made it 
possible in this particular plant to 
decrease the ratio to 1 to 3, thereby 
economizing largely on _ orthotolu- 
idine without in any way impairing 
the efficiency of the concentration. To 
prevent the loss of heated mixture by 
evaporation, the small containing vat 
is covered with a cooled iron pan, on 
the bottom of which condensation of 
vapor takes place. The drops fall back 
into the vat. 

After the removal of as much of the 
alkaline liquor as practicable in a con- 
tinuous thickener, the copper flotation 
tailing is pumped to two 6x3-ft. tanks 
provided with mechanical agitators for 
acidification with sulphuric, 66 deg. 
Bé. At this point also the other re- 
agents—xanthate, pine oil, coal tar, and cresote—are 
introduced and thoroughly stirred in. 

The functions of the various reagents are well known. 
Lime “dampens” the flotative effect on the iron so that 
it is dropped with the gangue in the copper cells. The 
T & T is a collecting agent; the pine oil essentially a 
frother. After the copper has been removed the prob- 
lem is one of simple flotation of pyrite from a gangue 
of siliceous and dolomitic material. The acid “revives” 
the pyrite and makes it amenable to floating. Pine oil 
again serves its usual purpose; coal tar and creosote 
probably function both as collecting and frothing agents; 
and xanthate serves as a collector. The success of 
the selective separation is indicated by the fact that 
the iron concentrate contains only 0.28 per cent of 
copper. The figures shown in Table IV give a summary 
of the results attained during the twelve-month period 
from June 1, 1925, to June 1, 1926. 


Table 1V—Concentrator Results June 1, 1925, to June 1, 1926 


Copper Flotation Iron Flotation 
Tons floated, dry 


Cae namenne.caty é 51,966.0 21,499.0 
Head assay, copper, per cent.... 3.04 0.293 
Head assay, iron, per cent...... 30.00 31.73 
Concentrate assay, copper, per cent 22.10 0.28 
Concentrate assay, iron, per cent. 32.00 42.56 
Tailing assay, copper, per cent... Cigee’ | <Gaaweeans 
Tailling ageay, Wom, per cemt...... jj§§ icseseca 11.64 
RGGOVERy, DEP CONG ccc ciccines 91.57 87.15 
Ratio of concentration .......... 7.94-1 1.50-1 


Obviously, the objects in view are essentially different 
in the two concentrations: high recovery is the first 
consideration in the copper work, with the grade sec- 
ondary; on the contrary, grade is the primary object in 
the iron concentration with the recovery of lesser im- 
portance. Indeed, the market for the iron is not yet 
adequate to absorb the entire production. 
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A scheme to insure a thick feed to the filters is the 
introduction of “junction” boxes at the top of the ele- 
vators lifting the thickener underflows. If for any 
reason the pulp is thin, the gate in the junction box is 
adjusted so as to return it to the thickener instead of 
going to the filter. The filters receive pulp ranging 
from 50 to 70 per cent solids, the iron concentrate hav- 
ing the lower dilution, usually with at least 60 per cent 
solids. 

Cake from the “iron” filter averages only 7 per cent 
moisture, to attain which it is necessary to replace the 
canvas cover about once a month. The moisture is fur- 
ther reduced to about 0.3 per cent by passing through 
the coal-fired Ruggles-Coles drier, putting the pyrite in 
condition for burning in the acid plant. 
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Former practice was to ship a mixed concentrate to 
a chemical plant at Capleton, about a mile from the 
mine. Here acid was made, after which the copper- 
bearing cinder was shipped to Norfolk, in Virginia, for 
smelting. The present procedure, of course, is to ship 
the copper concentrate to the smelter, and to market 
the high-grade pyrite for acid manufacture. One reg- 
ular contract calls for 1,200 tons of pyrite per month, 
and other shipments have been made. However, a cam- 
paign to find wider markets is under way and is meeting 
with some success. 

As has been remarked before, the enterprise is one 
that depends for its financial success entirely on the 
progress in the art of concentration as exemplified by 
selective flotation. 
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Why Machine-Made Bits Are 
Superior to Hand-Made Bits 


Anyone familiar with rock drilling in mines and quar- 
ries will grant the claim that machine-made bits are 
superior to hand-made bits in drilling speed. Increased 
drilling speed is only one of several advantages that can 
be urged in behalf of machine-worked drill steels. The 
thing to be considered is over-all plant efficiency and 
economy. This according to a manufacturer. 

There are several reasons why a machine-made bit 
will drill faster than a hand-made bit. The cutting 
edge of the machine-made bit is sharp and concentric. 
The material back of it is dense, having been com- 
pacted by hundreds of powerful hammer blows. The 
angle, of which the cutting edge is the apex, is cor- 
rectly made so as to give the proper chipping blow. 
The clearance space between the wings of a machine- 
made bit are sufficiently wide to give ample room for 
rock cuttings to pass; and, at the same time, the wings 
are heavy enough to stand up under severe work. The 
wearing surfaces forged on the sides of the wings per- 
mit the drill to be used for a maximum time before 
losing its gage and having to be removed from the hole 
and resharpened. The sharpener-made bit is symmetri- 
cal. Because of this there is much less likelihood of 
holes “rifling.” The machine-made bit will drill a 
smooth, round hole. This is not always true of hand- 
made bits. All the foregoing reasons are important, 
but the principal reason for the greater drilling speed 
of a machine-made bit is that it does not have to cut so 
much rock. 

In practice, it is next to impossible to gage hand- 
made bits within a tolerance of 4 in. Sharpener-made 
bits, on the other hand, can be gaged regularly to zs in. 
of the prescribed dimension; and, with few exceptions, 
a variation of zs in. in diameter in succeeding bits is 
quite satisfactory. Small as the difference seems be- 
tween a variation of % in. and 3 in., still this difference 
in diameter, when drilling a 10-ft. hole, means that the 
succeeding bits of the larger diameter must cut through 
just so much more rock in effecting the desired penetra- 
tion. A fair estimate would put the excess rock drilled 
at 50 per cent in the case of hand-made bits. There- 
fore, it is easy to understand why the machine-made 
bit will do its work faster and cost less in power con- 
sumption and in wear and tear on the drill, not to 
mention lightening the labor of the drill runner at the 
same time. 


Another advantage of the machine-made bit is that 
it permits the drill operator to do productive work dur- 
ing a much longer part of a working shift. Because of 
the avoidance of “rifled” holes, and because of the ample 
passage for cuttings between the wings and the bit, 
the steel is not so likely to stick in the hole and to force 
the operator to lose valuable time in trying to loosen it. 
This is a common cause of lost time in flat-hole and 
down-hole work. When a steel is sharp, it cuts the 
rock; when a steel is dull, it strikes the rock an inef- 
fectual blow. The energy of this ineffecutal blow, which 
is transmitted through the drill steel, sometimes breaks 
the steel or even the rock drill itself. This breakage, 
aside from the cost of the parts and the cost of making 
repairs, is expensive in that the miner may be idle and 
unproductive when his drill is out of commission. A 
reduction in the cost of repairs will be noticeable when 
sharpener-made bits instead of hand-made bits are 
generally used. 

All these advantages will result in a much lower cost 
per foot of hole drilled. Again, a saving is effected 
because of the reduction in the number of drill steels 
needed to do a given amount of work. Inasmuch as a 
sharpener-made steel retains its cutting edge and gage 
much longer, it is possible to get nearly twice as much 
footage with such steel as is possible with a hand-made 
bit. 

Emphasis should be placed always on seeing to it 
that the entire drill steel is in proper condition. That 
is to say, the shank is just as important as the bit, and 
this fact should never be lost sight of, no matter 
whether the steel is made up by hand or by machine. 
Shanks made on a sharpener are true in shape and in 
size. Therefore, they utilize the maximum power of 
the drill. Shanks made by hand may vary greatly in 
these particulars. If the shanks are even a little too 
long, the piston of the drill cannot travel its full length 
and, accordingly, cannot develop its full power before 
hitting the steel. On the other hand, if the shank is 
too short, much of the power of the piston’s blow will 
be absorbed by the fronthead and the springs instead 
of being delivered to the drill steel. 

In short, good drill steels, with properly made bits 
and shanks, will contribute much to better over-all plant 
operation. The drills will give maximum service; the 
holes will be drilled faster; and the blasting, mucking, 
hoisting, and other work will be carried out on schedule 
time while the efficiency of the entire plant will be 
increased proportionately. 


January 15, 1927 
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Petroleum Found in Languedoc, Southern France 


Government Drilling Brings in Three Producing Wells of 17,000 Barrels’ Output to Date— 
Private Capital Now Interested—=Structural Geology of the Region 


By Arthur Huber Redfield 


Washington, D. C. 


HE FIVE DAYS from Sept. 6 to Sept. 10, 1914, 

will always be memorable in the history of France 

and of the world. Every French schoolboy will 
recognize them as the date of the first Battle of the 
Marne, in which Von Kluck’s gray-green hosts were 
beaten back almost from the gates of Paris. In the 
courtyard of the Hétel des Invalides the visitor to Paris 
may see one of the battered-looking taxicabs in which 
Gallieni’s garrison troops rode out from Paris to the 
battle front to swell the ranks of Manoury’s division 
at Meaux, the left jaw of the pincers with which Joffre 
gripped the rashly advancing German salient. Perhaps 
the dramatic incident of the taxicabs had its share in 
bringing to the attention of the French nation the vital 
importance of petroleum for national defense. Cer- 
tainly the experiences of the World War changed 
France from a nation apparently indifferent to the 
source and control of its mineral oils to one of the most 
active in the endeavor to obtain control of petroleum 
supplies, crude and refined, both domestic and foreign. 
Before the World War, from 1910 to 1913, the 
French consumption of mineral oils, as indicated by the 
net imports of petroleum products plus an insignificant 
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domestic production of shale oil, averaged about 4,788,- 
000 bbl. a year. In the first two years of the war the 
demand for mineral oils languished somewhat, but as 
the vital importance of petroleum for the conduct of the 
war became generally apparent, the French consumption 
of mineral oils rose from 4,302,058 bbl. in 1915 to 
6,684,582 bbl. in 1918. With the return of peace the 
demand for petroleum products more than doubled the 
pre-war average. After the first two or three years of 
readjustment France consumed 10,121,332 bbl. in 1923, 
12,711,335 bbl. in 1924, and about 15,750,000 bbl. in 
1925, or an average of 9,876,579 bbl. for the first seven 
years since the Armistice. 

Before the World War all mineral oils consumed in 
France were imported, except for 700,000 to 960,000 bbl. 
distilled from domestic oil shale. As one of the fruits 
of victory, France regained Alsace and with it the oil 
field of Pechelbronn, 25 miles north of Strasbourg, 
which produced 51,193 metric tons (357,184 bbl.) of 
crude oil in 1918. Under French management the 
mining of oil sands as well as ordinary drilling was 
extended, and the production increased to 70,693 tons 
(493,932 bbl.) in 1923, but decreased to 63,650 tons 
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(444,723 bbl.) in 1925. But at no time has Alsace 
provided more than 4 or 5 per cent of France’s require- 
ments of mineral oils. For fully 95 per cent of its sup- 
ply France depends on refined oils, imported chiefly 
from the United States (77 per cent of the total), 
Rumania (8.2 per cent), and Mexico (4.8 per cent). 

Since the war French science and French commercial 
enterprise have joined forces to increase France’s domes- 
tic supply of petroleum by the discovery of new pools. 
Prospecting and a little drilling have taken place in 
the Departments of Landes, Basses-Pyrenées, Pyrenées- 
Orientales, Aude, Hérault, Var, Rhone, Ain, Haute- 
Savoie, Puy-de-Déome, Gironde, Charente-Inférieure, and 
Eure-et-Loire. The net results to date have been some 
encouraging shows of oil in Puy-de-Déme, near Cler- 
mont-Ferrand, Pont-du-Chateau, and Riom; and a small 
production in Hérault at Gabian, in the section of 
France known since the Middle Ages as Languedoc. It 
will be the object of this paper, based on the published 
work of French geologists and engineers, to describe 
the latter occurrence. 


LOWER LANGUEDOC FLAT, ROLLING LOWLANDS 


Languedoc in the Middle Ages was a large and vaguely 
defined area west of the Rhone and south of the Loire 
in which the langue d’oc, a Romance tongue akin tc 


Provencal and to Catalan, was spoken by the people and 


sung by the troubadours. In the eighteenth century, 
however, the Province of Languedoc consisted of Upper 
Languedoc, which comprised the Cévennes Mountains 
and the southern part of the central plateau, and Lower 
Languedoc, which comprised the Mediterranean low- 
lands west of the Rhone. 

Lower Languedoc, in which petroleum has been sought 
and obtained, includes chiefly the departments of Gard, 
Hérault, and the northern and eastern parts of the 
Department of Aude. Geographically it consists of the 
rolling and flat lowlands lying between the central 
plateau of France and the Mediterranean Sea. On the 
east it is separated by the Rhone from the similar hills 
and plains of Lower Provence. On the west it opens 
by way of the Carcassonne Gateway, between the Mon- 
tagne Noire and the Corbiéres, into the broad basin of 
Aquitaine. 

The inner portion of Lower Languedoc is composed 
of hills and low limestone uplands known as garrigues, 
decreasing in height toward the sea. These are sepa- 
rated from the sea by low flat plains, marshy in places 
and bordered on the seaward side by a series of inter- 
communicating lagoons, such as the Etang de Thau, 
the Etang de Vic, and the Etang de Mauguio, held in 
by long, low sand bars. 

Lower Languedoc is drained by a number of rivers 
which rise in the central plateau or in the Pyrenées, 
and flow directly or indirectly into the Mediterranean 
Sea. Chief of these are the Aude, which flows eastward 
past Carcassonne into the Mediterranean Sea north of 
Narbonne; the Orb, which flows southeastward past 
Béziers to the sea; the Hérault, which flows south-south- 
eastward past Pézénas and Agde into the Mediter- 
ranean; the Vidourle, which flows past Sommiéres into 
the sea; the Gard, which flows east-southeastward past 
Anduze and Remoulins into the Rhone; and the Céze, 
which flows east-southeastward from the Cévennes into 
the Rhone above Roquemaure. 

The climate is warm, sunny, and somewhat dry, but 
subject to abrupt changes of weather, especially when 
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the cold, violent northwest wind known as the mistral 
is blowing. The winters are mild; the summers gen- 
erally hot and dry. The average temperature for 
January is about 6 deg. C. (42.8 deg. F.), and for July 
about 28 deg. C. (82.4 deg. F.). The rainfall ranges 
between 50 and 75 cm. (19.7 and 29.5 in.). Most of 
this falls in the winter; the summers are generally 
dry, with occasional violent storms. 

In this warm, sunny, and generally mild climate 
grapes, olives, mulberries, and chestnuts flourish, espe- 
cially on the hillsides. Indeed, Lower Languedoc sup- 
plies two-fifths of the wine produced in France. 
Grain-growing and stock-raising are relatively less im- 
portant industries. Some coal and lignite, a little 
asphalt, iron, lead, zinc, and copper are mined, and salt 
is evaporated from the water of the coastal lagoons. 

The cities reflect the resources of the region of which 
they are distributing centers. Carcassonne, famed for 
its well-preserved medieval walls and towers, is a clear- 
ing-house for grain, wine, fruit, textiles, leather, and 
cooperage. Narbonne, Béziers, Montpellier, and Nimes, 
all dating from Roman times, are noted for their wine 
and brandy. At Alais silk, glass, and iron are manu- 
factured. Cette is the chief wine port of the region. 


STRATIGRAPHY—TRIASSIC THE OLDEST 


Triassic—The oldest of the stratified rocks of which 
Lower Languedoc is built belong to the Triassic. This 
system, 8 to 80 meters (26 to 262 ft.) thick, rests 
directly and transgressively on the Pre-Cambrian schist 
and granite or on the upturned beds of the Carbon- 
iferous. It is composed of alternating beds of con- 
glomerate, puddingstone, compact limestone which is 
locally magnesian, sandstone, sand, and clayey marl. 
The Triassic of Languedoc, like that of Germany, may 
be divided into three series: the Bunter, the Muschel- 
kalk, and the Keuper. The lower sandy stage of the 
Triassic of Languedoc corresponds to the German 
Bunter, the middle limestone stage represents the 
Muschelkalk, and the upper marl and gypsum stage the 
Keuper. 

In Hérault the Triassic crops out only along the bor- 
der of the central plateau. It comprises for the most 
part only the lower and upper series of the system, the 
middle being thin and in places apparently lacking or 
not yet distinguished from the upper series. 

The Bunter sandstone (les grés bigarrés) of Hérault 
is represented by only 10 to 30 meters (33 to 98 ft.) of 
coarse sandstone or conglomerate composed of siliceous 
grains and pebbles. It is exposed in the valleys of 
Lamalou and Lodéve and on a great number of points 
on the south slope of the Avant-Monts. The basal con- 
glomerate, formed of granitic débris, attains a thickness 
of 8 meters (26 ft.). It may be observed at St.-Bonnet 
and St.-Croix-de-Cadorle, near Lasalle. The overlying 
puddingstone, 3 or 4 meters (10 to 13 ft.) thick, is 
formed of pebbles of white quartz, many of which are 
quite large, joined by a red or brown clayey cement. At 
Caronules, near Alais, and on the Col du Mas de Il’Air 
this puddingstone contains argentiferous galena. The 
upper beds of the series, which are fine-grained and 
siliceous, are quarried for building stone at Lamalou 
and Formis, near Lodéve. Fossils are rare in the Lower 
Triassic of Hérault. Near Lodéve the Bunter sandstone 
contains footprints of a Cheirotherium or of a labyrinth- 
odont. 


In Hérault the Muschelkalk is represented by a few 
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limestone beds which outcrop principally in the vicinity 
of Olmet, near Lodéve. In Gard the grayish or yel- 
lowish limestone which is considered to represent the 
Muschelkalk is 20 to 30 meters (66 to 98 ft.) thick. 
It is compact, hard, and locally magnesian. At certain 
places the rock is honeycombed with small cavities, 
either geodic or filled with calc spar. In some places it 
contains grains of quartz. This limestone is especially 
well developed at St.-Bonnet and at St.-Jean-du-Gard. 
At Boissezan occurs black marble with white spots of 
anhydrite. The Muschelkalk contains limonite which is 
mined at Le Travers (Bességes) and both limonite and 
hematite which are worked at Coste-de-Long (Bordezac). 
This series includes thick deposits of grayish and clayey 
gypsum, and veins of white fibrous or pink saccharoid 
gypsum. This is worked at Arrigas, Monoblet, St.- 
Bonnet, Ste.-Croix, St.-Jean-du-Gard, Lasalle, and St.- 
Ambroix. No fossils occur in the Muschelkalk of Gard, 
but it is correlated by its stratigraphic position. 

The Keuper or “marnes irisées” formed by alternat- 
ing beds of clay, marl, and sandstone, of bright and 
striking colors, occurs in Hérault in the valley of Lama- 
lou, in the upper valley of the Orb, around the basin of 
Lodéve, and near Roujan and Clermont-l’Hérault. In 
many places beds of gypsum are intercalated in the marl. 

The Keuper of Gard consists of 30 to 50 meters (98 
to 164 ft.) of sandstone, sand, and foliated marl. The 
fine-grained sandstone of the Upper Triassic is quartz- 
ose and feldspathic; the cement which binds the grains 
is limy or clayey. The sandstone is white, yellowish, or 
reddish, varying locally in appearance. The sand which 
overlies this sandstone is fine-grained, quartzose, yel- 
lowish, 4 little clayey, and locally micaceous. The marl 
which constitutes the upper part of the series is clayey, 
not very shaly, and easy to break. It presents shades 
of yellow, violet, green. and wine-red. Some beds are 
used for clay. The Keuper is exposed at St.-Jean-du- 
Gard, at Le Vigan, and at Alzon. Pyrolusite occurs in 
the fissures of the sandstone at Camprieu. A dull-black 
lignite occurs in the sandstone near Pont-de-Salindres 
(Thoiras) and traces of lignite at St.-Jean-du-Pin. 
Chalky barytine occurs at Laval. In the Triassic marl 
near Alzon are geodes lined with crystals of hyaline 
quartz or of calcite. Fuller’s earth occurs in this vicin- 
ity at Cailaret. The Upper Triassic sandstone fur- 
nishes good building stone, and is quarried at Camp- 
rieu, Soredourgues, Marcassargues (St.-Jean-du-Gard), 
Vabres, Aujoc, and at Randavel (Tréves). 

No organic remains, except some plant imprints, have 
yet been found in the Upper Triassic sandstone. 


MARINE DEPOSITS MARK JURASSIC 


Jurassic—The Lower Liassic is absent from Langue- 
doc. Beginning with the Middle and Upper Lias, the 
Jurassic system of Lower Languedoc is marked by the 
continuity of its marine deposits. The succession of 
these beds occurs without interruption up to and into 
the Lower Cretaceous. Marl and marly limestone, ordi- 
narily dark colored, dominate at the base of the system; 
but higher in the stratigraphic scale the beds become 
progressively more calcareous, and the upper strata 
consist generally of pure limestone. The Jurassic lime- 
stone is largely dolomitized from the Bajocian and the 
Bathonian or even in some places from the Lias upward. 
Not only single formations but even whole stages of the 
Jurassic are thus altered. The odlitic facies of the 
Jurassic is rare in Lower Languedoc. 
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The Jurassic varies in thickness, diminishing to the 
south. It measures 400 to 500 meters (1,312 to 1,640 
ft.) in the north of the Department of Hérault, whereas 
in the Montagne de la Gardiole, near the coast, 150 
meters represents the entire Middle and Upper Jurassic. 


LIMES AND MARLS IN CRETACEOUS 


Cretaceous — Above the Jurassic, the Neocomian 
group of the Lower Cretaceous is represented in Hér- 
ault by soft whitish or grayish limestone, easily cracked 
by frost. It occurs only in the eastern part of the 
Arrondissement of Montpellier, where it advances into 
the Jurassic formations, as in the depression of La 
Cadiére, between Ganges and St.-Hippolyte, in the Can- 
ton of Claret, and in parts of the Cantons of Motelles, 
St.-Martin-de-Londres, and Castries. 

At the base of the Neocomian the Berriasian consists 
of limestone which becomes marly in its upper beds. 
The Berriasian is well developed in the south of Gard 
(St.-Hippolyte region), and less fossiliferous near Mont- 
pellier, where it occupies broad areas (Prade region). 

In Gard the succession begins with the Valanginian, 
a marly formation containing pyritous fossils. This 
group is not met in this form in the south of the Depart- 
ment of Hérault or even in the St.-Loup region, where 
the Valanginian is represented by marl which is almost 
without fossils. The upper part of the Valanginian 
becomes calcareous in the St.-Hippolyte region, and in 
that of the Bois-de-Carnas and of Gailhan. In the 
Montpellier region the Upper Valanginian is represented 
by alternating blue and yellow glistening limestone. 
This facies terminates the Lower Cretaceous system in 
the immediate vicinity of Montpellier. 

The upper part of the Valanginian is hard to sep- 
arate from the base of the Hauterivian, which is more 
calcareous. The Upper Hauterivian is lacking in the 
south of the Department of Hérault except at Pic-St.- 
Loup, where a formation of saccharoid limestone, con- 
taining corals, occurs. 

The Berremian is the highest stage of the Cretaceous 
occurring in Gard. Neither the Berremian nor the 
Urgonian appears to occur in the area between Hérault 
and Vidourle rivers. The Middle and Upper Cretaceous 
are generally absent from Lower Languedoc. 


SANDSTONES AND CONGLOMERATES MORE 
COMMON IN TERTIARY 


Tertiary—At the base of the Eocene, sandy and 
clayey beds, chiefly of a reddish color, predominate, 
intermingled locally with coarse conglomerate and peb- 
bles. The Lower Eocene is overlain by thin grayish 
porous limestone (Lutetian) 2 to 4 meters (6.6 to 
13.2 ft.) thick. The limestone is succeeded by Bar- 
tonian yellow clay and yellow marl, sandstone, and coarse 
conglomerate. The Ludian is composed of thin-plated 
limestone. 

In the Lower Oligocene, the Lattorfian or Infra- 
Tongrian consists of 200 meters (656 ft.) of alternating 
sandstone, limestone, and marl, deposited in slightly 
brackish lagoons. Its lowest member consists of platy 
limestone and foliated shale overlain by compact lime- 
stone or yellow marl. The middle member consists of 
pyritic sand and clay, with lenses of plant-bearing sand- 
stone. It is thick in the south, but thins out to the 
north and disappears near Barjac. The upper member 
begins with limestone, followed by lignite measures and 
by marl and limestone laid down in almost fresh water. 
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In the Middle Oligocene the Rupelian or Tongrian is 
composed of 300 to 400 meters (984 to 1,320 ft.) of a 
basal pottery clay, followed by sandstone alternating 
with porous limestone and variegated marl, and these 
in turn by puddingstone, conglomerate, and limonite. 
The whole stage represents detritus and torrential de- 
posits laid down in shallow but slowly subsiding lakes. 

The upper beds of the Tongrian merge imperceptibly 
into the basal beds of the Aquitanian (Upper Oli- 
gocene). This consists of 200 meters (656 ft.) of 
conglomerate and puddingstone, which represent the 
ancient alluvial fans formed by the torrential streams 
which discharged into the Tertiary lakes. The Aqui- 
tanian is represented at Brujas, Bessas, and St.-Sauveur 
by marl and limestone with thin seams of lignite. The 
base of the Aquitanian in the Montonlieu basin is formed 
by lignite, overlain by yellowish marl, and this in turn 
by fine-grained yellow sandstone and by coarse con- 
glomerate composed of pebbles of Mesozoic rocks. In 
the Sommiéres basin this stage is represented by con- 
glomerate and fresh-water limestone. In the Montpellier 
region the Aquitanian stage consists of marine beds, 
chiefly blue marl with intercalated sandy beds. 


“CALCAIRE MOELLON” FOR BUILDING 


The Burdigalian (Lower Miocene) is essentially com- 
posed of white limestone of littoral aspect, known by 
the name of calcaire moellon. It has been extensively 
used as a building stone in the construction of Mont- 
pellier. The base of the stage consists of sandy marl 
alternating with shell beds. In the Sommiéres basin 
the floor of the calcaire moellon consists of conglomerate 
of green pebbles, and the roof bed of marly limestone. 
The Helvetian (Middle Miocene) consists generally of 
blue marl, locally sandy, of littoral origin. In the Tor- 
tonian the blue marl gives way to limestone. The Sar- 
matian is entirely lacking between Hérault and Vidourle 
rivers. 

In the west of the Department of Hérault Pontian 
beds of continental origin overlie unconformably the 
marine Tortonian. 

The Lower Pliocene does not occur in the area be- 
tween Hérault and Vidourle rivers. Near Montpellier 
the base of the Pliocene is formed by yellow or whitish 
micaceous sand, fine-grained, cross-bedded, and appar- 
ently of Plaisancian age. Near Generac the base of the 
formation is constituted by whitish or yellowish marl, 
containing no fossils. In the vicinity of Nimes the Plai- 
sancian is lacking. It is well exposed in the triangle 
included between Comps, Remoulins, and Aramon, where 
blue marl of sub-Apennine facies covers a wide area. 
Near Théziers the Plaisancian begins with grayish 
Congeria marl, overlain by blue marine clay. 

Upon the blue marl of the Plaisancian lies a thick 
series of yellowish-white marine sand, of Astian (Mid- 
dle Pliocene) age, whose outcrops extend from Nimes 
to Montpellier. Near Théziers the Astian is repre- 
sented by bluish gypsiferous marl containing a brackish- 
water fauna. These are overlain by sand containing 
Balani and Ostreae, and that in turn by a second marl 
of brackish-water origin. This last formation is rep- 
resented near St.-Genies and St.-Laurent-des-Arbres by 
gray brackish-water marl containing lignite. The upper 
member of the Plaisancian consists of cross-bedded yel- 
lowish soft sandstone. 

The Sicilian (Upper Pliocene) consists of thick de- 
posits of pebbles of Alpine origin, chiefly composed of 
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white quartzite with a characteristic ferruginous patina. 
These Alpine pebbles may be traced from Roquemaure be- 
yond Montpellier. The zone is 12 km. broad near Nimes. 

Quaternary—The Quaternary deposits consist chiefly 
of coastal sand and swamp loam and of alluvial terraces 
in the valley of the Rhone and its tributaries. 


GEOLOGIC HISTORY OF SOUTHERN LANGUEDOC 


During the greater part of the Paleozoic era southern 
Languedoc remained submerged beneath the waters of 
broad marine gulfs open to the south and east. The 
so-called Caledonian mountain-building took place near 
the end of the Silurian, as is evidenced by the wide 
transgression of the Devonian and by an angular uncon- 
formity. 

At the end of the Devonian the introduction of corals 
near the top of the system gives evidence of shallowing 
waters which marked the beginning of the Hercynian 
folding, which reached its climax in the Lower Carboni- 
ferous. The Central Massive was folded into chains 
of mountains which were peneplaned by the beginning 
of the Upper Carboniferous into a low continental sur- 
face (as is evidenced by land plants at the top of the 
Culm), dotted with lakes and lagoons in which the Coal 
Measures were laid down. This was succeeded by a 
shallow sea in which corals abounded. 

With the upper Coal Measures the sea had completely 
receded from the Montagne Noire, which was then con- 
nected with the Central Massive. During the Permian 
the marine deposits completely disappeared and were 
replaced by terrestrial deposits in which conifers pre- 
dominated. This indicates the extension of the continent 
which occupies the site of the Central Plateau of France. 

The Triassic witnessed a progressive return of the 
sea, which was shallow, as attested by the sandy strata 
of littoral facies which surround the Montagne Noire 
and the foot of the Cevennes, and rest with complete 
unconformity on the Upper Permian. The sea became 
deeper for a brief while in the Middle Triassic, but 
gave way in the Upper Triassic to shallow water and 
coastal lagoons. 

From this point the geologic history of Languedoc 
may be followed step by step, as the entire Jurassic 
system and a part at least of the Cretaceous are well 
represented in the region. The sea, shallow during the 
Lias, washed the foot of the Central Plateau and of 
the Montagne Noire, which were separated by a great 
depression in which thick limestone beds were laid down. 
Marine conditions prevailed throughout the Jurassic. 
A deep sea separated Languedoc from Provence, where 
coral reefs similar to those of Languedoc occur. 

The beginning of the Cretaceous (Valanginian) was 
a period of marine invasion; but in the middle of the 
Hauterivian the marine strata gave way in western 
Hérault to continental deposits. Marine conditions per- 
sisted between Hérault and Vidourle rivers during all 
the Lower Cretaceous, with a tendency, however, to 


uplift toward the west. In northern Gard, marine con- . 


ditions continued during the entire Hauterivian and the 
Lower Barremian, followed by emergence in the Upper 
Barremian. The area between Hérault and Vidourle 
rivers remained above sea level from the Barremian 
continuously through the Middle and most of the Upper 
Cretaceous. Accordingly marine deposits from the Bar- 
remian through the Senonian are lacking. This emer- 
gence was part of a general shallowing of the Upper 
Cretaceous seas of southern France. 
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During all this long period the eastern part of 
southern France remained above water; and it is prob- 
able that a part at least of Gard was emergent during 
the first part of the Upper Cretaceous. To the north, 
however, near Uzés, marine sedimentation was resumed 
with the Aptian and continued during the Cenomanian, 
the Turonian, and the Senonian, but with littoral char- 
acters, as is shown by the abundance of sandy beds and 
the intercalation toward the top of the beds of Rudistes. 

On the continental surface which existed during the 
Middle Cretaceous deposits of ironstone were laid down 
in the hollows of the underlying beds, and locally in 
the Basin of Villeveyrac bauxite deposits. The bauxite 
is overlain by the lowest beds of the Villeveyrac basin, 
and is therefore older than the Begudian (Upper Mon- 
tanan) of Provence. On the other hand, it has been 
shown that they are younger than the Urgonian. 

The chief emergence of Lower Languedoc occurred 
at the end of the Cretaceous. This was the end of a 
period of wrinkling of the earth’s crust which ended 
before the Danian. At the close of the Cretaceous, 
great lakes, not very high above sea level, were estab- 
lished all over Languedoc and a part of Provence, as is 
shown near Barron by the deposits of sandstone fol- 
lowed by limestone containing lacustrine fossils. 

The movement of emergence which had begun at the 
end of the Cretaceous continued during the Eocene, 
which in the south of France is hard to delimit from 
the Cretaceous, giving rise to more or less littoral 
deposits and later to lacustrine deposits. The Tertiary 
in Languedoc was characterized by alternating emer- 
gence and submergence. 

Continental conditions prevailing in the Lower Eocene 
are attested by the sandy, clayey, and locally coarse 
texture of the sediment laid down by swift streams. 
In the Middle Eocene continuous beds of limestone were 
deposited from Lower Provence to Hérault and even 
into Aude, in the quiet waters of a lagoon which bor- 
dered the Lutetian (Lower Eocene) continent. Some 
indications of more rapid sedimentation are given in the 
sandstone and conglomerate beds of the Bartonian 
(Middle Eocene). 

The lagoons of the Upper Eocene were manifestly as 
extensive as those of the Lower Eocene; but the beds 
laid down in them have undergone a severer denudation. 
Several remnants which have successfully resisted ero- 
sion give evidence that they originally extended in the 
Department of Hérault even beyond Montpellier. : As 
early as the beginning of the Oligocene the lagoons were 
in communication with the sea; the waters became 
brackish and permitted the development of Potamides. 
The waters could not, however, have been very salty, 
since the genera Limnaea and Planorbis continued to 
flourish in them. 


A NEW PERIOD OF FOLDING 


Between the Eocene and Oligocene epochs Lower 
Languedoc underwent a series of orogenic movements, a 
reflection of the Pyrenean mountain-folding which modi- 
fied the relief of the region. The relief of Lower 
Languedoc had already been sketched at the end of the 
Cretaceous; it remained for Pre-Oligocene movements 
to give it its definite aspect. This new period of folding 
seems to have been more intense than the preceding. 
Upon the upturned beds of the Middle Eocene the basal 
beds of the Lower Oligocene rest transgressively. 

During the Sannoisian (Lower Oligocene) a progres- 
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sive marine invasion of the lagoons, from south to 
north, took place. In the Stampian (Middle Oligocene) 
the brackish lagoons disappeared completely. Irregular 
torrential streams rapidly filled the lake of Alais. The 
accumulation of thick beds of coarse conglomerate is 
explained by the progressive deepening of the lake. 

The Aquitanian (Upper Oligocene) was also a con- 
tinental stage for most of Languedoc, but as erosion 
has removed most of the deposits of this age, nothing 
definite can be affirmed on this subject. The shore line 
appears to have passed through Carry, Montpellier, and 
Nimes. 


MIOCENE BEDS SCARCELY DISTURBED 


The first marine invasion during the Middle Tertiary 
began with the Upper Aquitanian. It did not extend 
more than a few kilometers beyond Montpellier. Marine 
conditions continued in the Montpellier region until 
near the end of the Tortonian (Middle Miocene). Dur- 
ing the Miocene the sea advanced farther and reached 
its greatest extent near the end of the Helvetian. The 
basin of Hérault River as far as the peak of St.-Guil- 
hem-le-Desert was submerged; on the east the sea cov- 
ered all the region of Montpellier, of Castries, and of 
Sommiéres. The Helvetian sea extended up the Rhone 
as far as Lyon. The Pontian (Upper Miocene) is not 
represented in the region between Hérault and Vidourle 
rivers, which was probably at that time a continental 
area. Near the end of the Miocene the marine deposits 
began to alternate with limestone and marl containing 
fresh-water fauna, thus demonstrating the progressive 
emergence of the region. This was the result of a new 
phase of folding and faulting, contemporaneous with 
that which formed the Alpine ranges. The Miocene was 
not marked in Languedoc, however, by the intense or- 
ganic movements characteristic of the Alpine region. 
The Miocene beds of Languedoc have scarcely been dis- 
turbed from their original horizontal position. 

At the beginning of the Pliocene, the Plaisancian sea 
invaded the Rhone valley, forming a long fiord which 
extended to the Loire River near Givors. The sea in 
Gard, however, washed the low hills which dominate 
the Plain of Nimes from Lunel to Nemoulins, forming 
a small gulf near Théziers, and extending to Avignon. 
A few islands of Neocomian strata probably existed. 

In Hérault, the Pliocene epoch modified but little the 
relief which had been definitely outlined as early as the 
Pontian. The sea which laid down the Plaisancian 
(Lower Pliocene) sand of Montpellier did not pass this 
city, but soon withdrew, giving place to brackish-water 
lagoons which became progressively less saline, so that 
at the end of the Middle Pliocene there existed only 
fresh-water lakes of limited extent. Similarly the fiord 
which occupied the basin of the Rhone lost some of its 
salinity and became a sort of brackish lagoon in which 
a number of Potamides developed at the end of the 
Astian. Many continental deposits were laid down. 


CONDITIONS LIKE THOSE OF TODAY IN 
UPPER PLIOCENE 


In the Upper Pliocene conditions resembled those of 
the present. The Rhone valley, now entirely continental, 
was traversed by a swift river which poured a great 
quantity of Alpine pebbles over a broad area extending 
from the Alps to the sea. In Hérault alluvium and 
débris from the Montagne Noire were laid down in 
places. 
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During the Pliocene volcanic activity was renewed. 
Numerous flows of basalt occurred in the lower valley 
of Hérault River near Agde, and in the immediate 
vicinity of Montpellier (Montferrier, Grabels, Mague- 
lonne). 

In the Pleistocene glacial period, the torrents result- 
ing from the melting ice and snow rushed down the 
Rhone valley and partly removed the Pliocene alluvial 
deposits. The Rhone cut a new course at a lower level 
than the course occupied during the Pliocene and de- 
posited new alluvial terraces, extensive in the Rhone 
valley, but scarcely noticeable as far west as Nimes. 

The valleys formed during the Pliocene were but little 
modified during the Quaternary. Only a few caves in 
the Mesozoic limestone were filled during that period. 


Two NATURAL REGIONS IN LOWER LANGUEDOC 


Lower Languedoc includes two natural regions: (1) 
An inner zone of low hills composed of folded Mesozoic 
strata, and (2) a broad, low coastal zone of Tertiary and 
Quaternary beds. 

West of Narbonne and south of Orbieu River the 
Mesozoic beds of the inner, hilly zone are folded into a 
jumble of sharp, faulted, and overturned anticlines, 
trending variously north-south, northeast-southwest, or 
northwest-southeast, and exposing on their crests the 
Upper-Triassic marl, Jurassic limestone or Cretaceous 
sandstone, marl, and limestone. Several of these anti- 
clines are overthrust to the west. 

Between Orbieu and Aude rivers the Upper Creta- 
ceous and Eocene beds are bent into more moderately 
folded anticlines trending northeast-southwest or east- 
west. Chief of these are the Lagrasse anticline, formed 
of Upper Cretaceous limestone and marl and Eocene 
sandstone, limestone, and marl, and the Mont Alaric 
anticline, which brings to the surface south of Capendu 
the Upper Devonian and Lower Carboniferous beds from 
beneath the Upper Cretaceous and Eocene beds of which 
the anticline is chiefly composed. These folds are con- 
tinued in the domes of the Serre d’Oupia and of Ste.- 
Valliére, formed of Eocene lacustrine limestone, and in 
the folds of the low St.-Chinian range. 

North of Aude River lies a broad syncline filled with 
Eocene limestone, which is apparently little disturbed; 
and north of this syncline the northwesterly boundary of 
Lower Languedoc is constituted by the front of the 
Central Plateau of France. In the south of the Depart- 
ment of Hérault this is represented by the Montagne 
Noire, a mass of metamorphosed Paleozoic crystalline 
rocks and gneiss; in northern Hérault and southern 
‘Gard it consists of the Limestone Cévennes or Causses, 
a dissected plateau of almost horizontal but much 
faulted Jurassic limestone; and in western Gard it 
consists of the crystalline Cévennes, composed of granite 
and Pre-Cambrian schist. 


THE CEVENNES FAULT 


Both the Jurassic limestone plateau and the Paleozoic 
-and older rocks of the Cévennes are cut off on the south- 
east by a great longitudinal fault (Cévennes fault), or 
rather by a zone of fractures relayed over a considerable 
distance, which separates the Central Plateau from the 
moderately folded zone to the south and east. The 
Cévennes fault zone, 1 to 2 kilometers (2 to 14 miles) 
wide, is outlined by a rectilinear chain of low moun- 
tains, which extend in a general direction of N. 34 
‘deg. E. North of Alais it is a faulted zone; south of 
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Alais it merges into a sharp fold in which the Lower 
Liassic beds are tilted to the vertical and even over- 
thrust somewhat to the southeast. 

In the interior or hilly zone of Hérault may be dis- 
tinguished two groups of folds, separated by a struc- 
tural depression which corresponds to the lower courses 
of the Orb and Hérault rivers. The western group in- 
cludes the folds of the Montagne de la Clape, south of 
Narbonne, and those of St.-Chinian. The former folds 
bring to the surface the Cretaceous beds along the coast; 
the latter are overturned to the north against the but- 
tress of the Montagne Noire and expose not only the 
Upper Cretaceous (Danian) but also the Jurassic and 
even the Triassic. Three folds may be distinguished in 
the St.-Chinian group, those of Pierrerue, Cazedarnes, 
and Cazouls. They form an integral part of the low 
Montagnes du Minervois and serve as an intermediary 
between the Paleozoic of those mountains and the plain. 

Between the western and eastern groups of folds the 
pebbly basins of the Biterre and the Agde regions have 
been affected by only insignificant movements of the 
earth’s crust. As evidence of these may be observed 
small volcanic cones, such as the Montagne d’Agde, 
which suggest that deep-seated dislocations may be hid- 
den by the mantle of younger formations. 

However, between the eastern and western groups of 
folds, detailed geologic study of the Gabian area by 
Barrabé revealed the presence of distinct folds trending 
generally east-northeast-west-southwest. The best 
defined of these is an anticline exposed in the valley of 
Tongue River about 2 kilometers (1} miles) south- 
southwest of Gabian. 


THE EASTERN FOLDS 


The eastern group of folds may be subdivided into 
three anticlines separated by synclinal depressions. 
There are the folds of St.-Loup, of Montpellier, and of 
Gardiole. To the north of St.-Loup plateaus of tabular 
structure mark the end of the folded zone. The suc- 
cession of outcrops shows that the intensity of folding 
decreases progressively as one approaches the sea. The 
St.-Loup fold exposes in certain places the lower beds 
of the Lias; in the Montpellier fold nothing lower than 
the Middle Lias is exposed; and in the Gardiole fold 
the oldest series exposed is the Middle Jurassic. The 
same may be observed of the intervening depressions 
which have filled respectively with the Eocene, Miocene, 
and Pliocene beds. 

The St.-Loup anticline extends from a little west of 
St.-Methieu in an east-northeast-west-southwest direc- 
tion through Cazevieille and Viols-le-Fort; and ends a 
little north of Puechabon. It brings up the Sinemurian 
(Lower Liassic) dark-gray limestone on a small dome 
east of Cazevieille, and the Bathonian on an elongated 
dome extending east and west of Viols-le-Fort. 

Kast of Pic-St.-Loup the fold seems to plunge beneath 
the Cretaceous and Tertiary of the plain which extends 
eastward to Vidourle River. Transverse faults inter- 
rupt the fold throughout this region. It may be re- 
sumed in the anticline north of Nimes. 

In the Montpellier area the St.-Loup anticline is more 
or less symmetric. Its southern limb, however, is a 
little broader than its northern limb. Along its southern 
border the beds are cut by a series of faults extending 
north and south. 

The synclinal depression between the St.-Loup anti- 
cline and the succeeding Montpellier anticline has under- 
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gone a series of flexures at right angles to the direction 
of the main axes of folding. These flexures are accom- 
panied by north-and-south faults. This syncline extends 
from the valley of Hérault River eastward almost to 
Vidourle River. 


JURASSIC BEDS EXPOSED IN MONTPELLIER ANTICLINE 


The Montpellier anticline extends from Hérault River 
almost to Vidourle River. It is asymmetric in form; 
its southern limb is broad and regular and forms a sort 
of plateau of Jurassic beds dipping gently southward. 
A few minor folds parallel to the main axis of folding 
occur. The northern limb, on the contrary, is very nar- 
row and much disturbed. It consists of a narrow band 
of Jurassic strata outcropping between Aumélas and 
the road from Montpellier to Grabels. The entire series 
is exposed, however. East of the Montpellier-Grabels 
road the anticline has been drawn out, which has caused 
the folding under of a part of the beds which should 
normally outcrop in turn from south to north. 

The axis of this anticline may be distinguished very 
definitely between Murviel and St.-Georges-d’Orques, 
where the upper Liassic is exposed. It extends west- 
ward toward the Chateau d’Aumélas; and eastward it 
may be followed by the limestone mass of the Chateau 
d’O and of the Bois des Seigneurs. Beyond this point 
the southern limb disappears completely beneath the 
Tertiary. The northern limb continues to exist, but 
shows the results of the drawing-out process which has 
been determined in its eastern half. Near Castelnau 
the Berriasian and Valanginian beds have been folded 
under, while the Hauterivian limestone is brought into 
an immediate contact with the Upper Jurassic, which 
has been overthrust pronouncedly to the north. North- 
ward may be seen the various Hauterivian beds up- 
turned and passing in normal fashion under the Lower 
Eocene. 

Between the Montpellier fold and the Gardiole fold on 
the one hand and between Montpellier and the Etang 
de Thau on the other extends a broad synclinal depres- 
sion filled with Miocene strata. This depression appears 
to extend beyond Montpellier in the Plain of Mauguio, 
where it disappears completely. Farther to the south 
a last series of folds constitutes the small massif of 
La Gardiole, which extends along the Mediterranean 
shore between Cette and Montpellier. Here an anti- 
cline, with Bathonian siliceous limestone, Callovian 
marl, and, Oxfordian marl exposed along its crest, oc- 
curs on the west slope of the Montagne de la Gardiole. 

Between the folded zone of Hérault and a similar 
folded zone of Gard to the northeast lies the Tertiary 
basin of Sommiéres. This basin is filled with Stampian 
marl and gravel and upper Eocene limestone. It has a 
geologic constitution similar to that of the Tertiary 
basin of Alais, with some difference of details. 

Northwest of Nimes is an anticline broken in many 
places by faults trending northeast-southwest and bend- 
ing slightly to the south. The axis of the anticline be- 
gins in the area between St.-Gervasy and Courbessac, 
trends toward the depression of La Vaunage, passes 
north of Nimes, and after turning slightly to the south 
dies out beneath the Miocene hills of Aubais and of Mus. 
On the crest of the anticline the Valanginian is exposed, 
flanked on both sides by the Hauterivian and the Bar- 
remian. 

The Nimes anticline seems to be a prolongation of the 
St.-Loun anticline of Hérault. It is united beyond the 
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valley of the Gardon with the Plateau or Causse of 
Uzés, which has the same structure and the same geo- 
logic composition; it is a low plateau not exceeding 180 
meters (591 ft.) in average altitude. The Causse of 
Uzés is broken by deep and tortuous faults, at the bot- 
tom of which the Gardon and the Céze flow about 150 
meters (492 ft.) below the surface. 


ALPINE FOLDING ENDS IN WESTERN GARD 


In western Gard the Alpine system of folding which 
characterizes the structure of northern Hérault ends 
abruptly against the Central Massive of France and the 
bordering Causses of Jurassic limestone in the Tertiary 
basin of Alais. This is a long synclinal depression, 
elliptical in shape, with a major axis 60 kilometers (37 
miles) long, trending about N. 25 deg. E., and a minor 
axis 10 kilometers (6 miles) long. The Tertiary basin 
of Alais began in the Eocene and was accentuated in the 
Oligocene. It is filled with a thick series of lagoonal 
and lacustrine Eocene and Oligocene beds, remarkable 
for the intercalation of formations containing the bones 
of mammals which permit determining the age of the 
beds and correlating them with those of other basins. 
On the east side the Eocene beds, resting on Urgonian 
and Barremian limestone, dip 20 to 45 deg. to the north- 
west. On the west the basin is cut off by a great fault 
trending N. 20 deg. E., which brings the Tertiary into 
direct contact with the Mesozoic. 

To the southeast of the Jurassic plateau and the Ter- 
tiary basin of Alais in Gard extends a zone formed by 
folded Lower Cretaceous strata which has no especial 
geographic name. It is included between the Cévennes 
Fault, the valley of Gardon River, and the Tertiary syn- 
cline of Sommiéres. It is formed of low hills and plains 
traversed by a series of small brooks. The marly beds 
are well cultivated; the limestone beds are barren 
“garrigues” (heaths). 


FOLDS PARALLEL AXES OF PYRENEES 


These folds, which extend across the Rhone into the 
Orange and Avignon districts, are parallel to the axes of 
the Pyrenées. All of the folds were denuded before the 
Oligocene so as to form a broad peneplain which extends 
from the Arrondissement of Alais into that of Uzés. 
The Séyne fault, which brings up the massive of the 
Seere de Bouquet, is of later age than the Oligocene. 

The St.-Just anticline appears to be the prolongation 
of that of Luberon in Provence. Its axis may be traced 
from Gardon River, east of Alais, eastward to St.-Just, 
thence east-southeastward to Belvezet. On its crest the 
Valanginian and Hauterivian beds are exposed. The 
St.-Just anticline is paralleled on the north at a distance 
of two kilometers or so by the Mons anticline, which 
may be traced eastward to Vallerargues. Valanginian 
beds are exposed on its crest. The Bouquet anticline 
extends from Bouquet, east of Nevacelles, east-south- 
eastward to Lussan. The Fons-sur-Lussan anticline ex- 
tends a little south of Allégre and Fons-sur-Lussan 
eastward to Le Roux. The Rochegude anticline trends 
eastward from Rochegude to Mejeannes-le-Clap. It 
is entirely formed of Urgonian beds. 

These folds are crossed by a transverse fold bearing 
N. 20 deg. E., and extending from La Verrerie a little 
beyond La Leque. Structural domes occur near La 
Verrerie, Chabian, between Saussine and Rossiére, and 
south of Font d’Higuet. 

The lower valley of the Céze is the eastern extension 
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of the broad Cretaceous basin of the left bank of the 
Rhone, known under the name of Uchaux Basin. The 
predominance of east-west folds at right angles to the 
course of the Rhone has oriented the smaller rivers in 
that direction. It is to this east-west orientation of 
these regions that the penetration of the Pliocene sea 
into the present river basins may be attributed. 

South of the Cretaceous foothills of the Cévennes 
extends a low coastal region, at right angles to the valley 
of the Rhone. It is extended northward by the Théziers- 
Roquemaure depression. This region was originally 
filled with Pliocene sediments, and transformed by ero- 
sion into a low hilly country. The lower valley of the 
Gardon has cut deeply enough to expose the Miocene 
substratum. 

The flat, marshy plains of the Rhone delta, usually 
known as the Camargue, are formed entirely of clayey 
and loamy sediments of late Quaternary age, brought 
down and deposited by the river. 


INDICATIONS OF PETROLEUM 


A number of signs suggesting the presence of oil 
and gas occur in Lower Languedoc. Bitumen seeps 
from limestone apparently of Neocomian age in a rail- 
road cut north of Milhaud, and at Connaux, 16 kilome- 
ters (10 miles) northwest of Uzés. The limestone, 1.15 
meters (5 ft.) thick, is irregularly impregnated with 
bitumen, and does not appear to be rich enough for 
working. Maltha is also reported to seep out from the 
Neocomian at Mas du Chat, near Auzon. At Allégre, 
near Alais, occurs a bluish Neocomian limestone, from 
which bitumen seeps, in a manner similar to that of 
Seyssel, Department of Ain, which has been worked 
commercially for many years. Asphalt occurs in Albian 
or Cenomanian shale at Vagnas and elaterite at Laudun. 
Bitumen occurs in the Upper (?) Eocene at Barjac. 

The chief asphalt-bearing formations of Languedoc, 
however, are in the Lower Oligocene, especially in the 
Infra-Tongrian or Lattorfian. An almost continuous 
series of outcrops of Lattorfian bituminous limestone 
along the east side of the Alais basin has been worked 
commercially for years. The outcrops extend from 
Servas on the southwest beyond St.-Jean-de-Maruéjols 
on the northeast. The limestone yields on an average 
8.78 per cent of bitumen. From 15,000 to 25,000 
metric tons of the limestone were mined annually before 
the World War. Since 1920, however, the yearly pro- 
duction has averaged only 5,000 to 15,000 tons. 

Bitumen occurs also in the Chattian (Upper Oligo- 
cene) west of St.-Privat-des-Vieux. This deposit has 
not been worked commercially. 

The most direct evidence of the presence of hydro- 
carbons in Languedoc, however, is an oil seepage near 
Gabian, in the Department of Hérault, about 15 kilome- 
ters (9 miles) southwest of Bédarieux and 20 kilome- 
ters (124 miles) north of Béziers. The seepage, situ- 
ated about half a mile south of the village of Gabian 
on the right bank of Tongue River, a tributary of 
Hérault River, has been known for centuries. The 
ruins of an ancient Roman bath, built over the sup- 
posed healing spring, still exist. At present the seep- 
age no longer flows. This seepage issued at the contact 
between the permeable lower Triassic sandstone and 
the younger Triassic deposits, which include, in addi- 
tion to a few beds of limestone resembling the German 
Muschelkalk (Middle Triassic), porous dolomite, varie- 
gated marl, and gypsum, which may be attributed to 
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the Keuper (Upper Triassic), and form altogether an 
impermeable caprock. The seepage was apparently due 
to a local uplift, on the eroded crest of which the lower 
Triassic sandstone was exposed. 

The density of the oil ranged between 0.882 and 
0.894 (26.78 deg. and 28.93 deg. A.P.I.). A sample 
from a surface seepage, analyzed by Narcy, boiled at 
250 deg. C., and yielded no light oils or kerosene, but 
good lubricating oil. In its ultimate analysis the crude 
oil showed 86.1 per cent of carbon, 12.7 per cent of 
hydrogen, and 1.2 per cent of oxygen. 


HISTORY OF DEVELOPMENT 


As early as 1608 the Gabian oil spring was known 
and utilized. The earliest written account of the seep- 
age was a “Memoir on Some Peculiarities of the Lands 
of Gabian, and Chiefly on the Fountain of Petroleum 
Which Flows There,’ by Dr. Riviére, published at 
Montpellier in 1717. 

According to Dr. Riviére, “The petroleum is collected 
every eight days, when it is put in a barrel. Here it is 
allowed to settle a few moments, so that the water may 
separate from it. The water is next emptied into the 
basin of the fountain through a hole in the bottom of 
a barrel, and when the petroleum commences to flow 
out it is run into earthenware vessels, where the sepa- 
ration is completed.” 

For more than eighty years after its rediscovery in 
1608 the spring yielded each year 96 quintals (70 bar- 
rels) of crude oil. In 1717, when Dr. Riviére wrote, 
the tenant of the land on which the seepage was located 
had collected only 4 quintals (3 barrels) annually dur- 
ing the preceding twelve years. In the summer of 1715 
the spring dried up, and remained dry for two whole 
months. But after the autumn rains it flowed just as 
before the drought. The spring was said to yield more 
petroleum at the equinox than at any other time; more 
also in summer, during mild, humid weather, than in 
the cold of winter. 

Dr. Riviere in 1717 described the Gabian oil as 
opaque and deep brownish red in color. In a basin it 
appeared to have a slight greenish, strongly brownish 
cast. It has a strong, agreeable odor, similar to that 
of bituminous matter, and was inflammable. 

In a memoir dated 1735 the Bishop of Béziers praised 
the medicinal properties of the Gabian petroleum. In 
1752 Bovillet, a nobleman, equally vaunted the virtues 
of Gabian oil in his writings. In 1834 A. Hugo wrote: 
“The petroleum spring of Gabian is a well on which 
petroleum oil floats. It would appear that its flow is 
getting exhausted. At one time they collected 36 
quintals (27 barrels) annually; in the last century the 
yield did not exceed 10 quintals (74 barrels), and now 
no more than 80 to 100 kilograms (25 to 31% gal.) are 
collected.” 


FIRST EXPLOITATION IN 1884 


No effort was made to exploit the oil spring until 
the latter part of the nineteenth century. In 1884 the 
Gabian Petroleum Co. was floated and soon began pros- 
pecting. Instead of drilling several small wells in dif- 
ferent localities, which would have afforded a general 
idea of the succession of the strata, their strike, dip, 
points of outcrop, and general structure, the company 
began prospecting by a tunnel, 50 meters (165 ft.) 
long. As soon as these first trials had been made and 
evidence obtained that the oil seepage at Gabian was 
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fed by a petroliferous stratum, the Gabian Petroleum 
Co. began drilling in November, 1884, by the Dru free- 
fall system, under the direction of M. Zipperlen, a well 
400 meters (1,312 ft.) south of the seepage. After 
drilling for ten months and obtaining shows of pe- 
troleum and cutting beds of bituminous shale, the well 
was stopped at a depth of 203 meters (666 ft.). It 
had an initial diameter of 40 centimeters (15.75 in.) 
and terminated with a diameter of 25 centimeters (10 
in.). It was cased to a depth of 170 meters (557 ft.). 

After the abandonment of the first well M. Zipperlen 
started in 1886 a new well at a distance of 900 meters 
(2,952 ft.) to the north of the first well. The Canadian 
system of drilling was used. In four months 413.35 
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Geologic Section of the Comité Scientifique du Pétrole, 
Direction des Pétroles et Essences, was sent to prospect 
the Gabian area. Louis Barrabé and Pierre Viennot, 
geologists, advised drilling at Gabian and suggested 
two approximate sites. Drilling was begun in August, 
1924, under the direction of M. Viennot, his colleague, 
M. Barrabé, having gone to Madagascar on a prospect- 
ing errand. 


FIRST WELL BROUGHT IN Nov. 6, 1924 


The first well was located 1,500 meters (4,920 ft.) 
southwest of the former seepage, on the apparent south- 
westward extension of a dome of Triassic strata ex- 
posed in the bed of Tongue River. Cores extracted at 


LEGEND 


B= Pliocene basalt 
mi pl q= Miocene, Pliocene, & Quaternary 
J = Jurassic 
uTr = Upper Triassic 
ImTr =Zower and middle Triassic 
Prm =/ermian 
uCb = Upper Carboniferous 
Im Pal = Lower and middle Paleozoic 













oMargon 


aw =* Government well 
Aw = Private wel/ 


Sketch-map of the Gabian oil field. After Barrabé 


meters (1,354 ft.) was drilled. The well was begun 
with a diameter of 30 cm. (11.8 in.), and was cased 
to a depth of 315 meters (1,033 ft.), with a final diame- 
ter of 13 cm. (5 in.). It was drilled on rising ground, 
apparently representing an uplift. After the first few 
meters, beds supposed to be Permian, but probably 
Triassic, were struck. Traces of petroleum were met. 
The well passed through the Permian (?) conglomerate, 
sandy limestone, and dolomite, through 15 meters (49.2 
ft.) of Devonian (?) dolomite into hardened and partly 
altered older Paleozoic beds in which it was abandoned. 

From a geologic standpoint these two wells were 
poorly located. The first well, south of the seepage. 
was in a syncline of Upper Triassic beds. The second 
well, north of the seepage, was drilled directly in the 
outcropping Lower Triassic sandstone, which at that 
place had no caprock to retain the oil. 

For thirty-nine years the Gabian seepage was neg- 
lected and almost forgotten, until the reawakened in- 
terest in petroleum which followed the World War led 
to the examination of many old seepages. In 1923 an 
official mission, organized at the instigation of the 


depths of 95.3 meters (313 ft.) and 96.7 meters (317 
ft.) were impregnated with petroleum. Precautions 
were taken to shut out water; on Sept. 11, 1924, when 
the well was tested for water-tightness, about 40 liters 
(10 gal.) an hour of petroleum seeped into the well. 
As the well was slowly deepened, reaching 105.75 meters 
(347 ft.) on Oct. 31, the seepage continued at the rate 
of 5 to 40 liters (137 to 10 gal.) an‘hour. On Nov. 6, 1924, 
at a depth of 106.75 meters (350.2 ft.) an initial flow of 
1,000 liters (264 gal.) per hour was struck; this de- 
creased to a steady output, both by flowage and by pump- 
ing, of 500 to 600 liters (34 to 3? bbl.) per hour, and 
finally to 2 or 3 cu.m. (14 to 19 bbl.) a day. 

The first well passed through the Upper Triassic 
cavernous dolomite and gypsiferous marl. Cores taken 
at intervals from a depth of 95 meters (312 ft.) down 
showed that the productive beds consist of alternating 
cavernous dolomite and sandstone containing dolomitic 
grains and quartz pebbles, belonging to the transition 
zone between the Upper and Middle Triassic dolomite and 
marl and the Lower Triassic sandstone. Stratigraphic 
studies show that this transition zone is about two 
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hundred feet thick and contains intercalated beds of 
impervious shale; other petroliferous beds may exist at 
greater depth. Production was apparently obtained 
from the Lower Triassic sandstone. The “mother rock” 
of the petroleum accumulation is believed by Barrabé 
and Viennot to occur in the underlying Paleozoic. 
Joleaud places it in the Permian oil shale measures or 
even in the Coal Measures of the Upper Carboniferous. 

The accompanying gas, which occurs under suffi- 
ciently strong pressure to cause the wells to flow, and 
issues from the well in the form of an emulsion, con- 
sists of almost pure carbon dioxide. This gas, appar- 
ently of volcanic origin, is given off at several places 
in the vicinity. 

A second well, drilled 500 meters (1,640 ft.) west 
of the first well, was flooded by artesian water, and 
abandoned at a depth of 334 meters (1,096 ft.). The 
third well, located 1,500 meters (4,921 ft.) west of 
the first well, likewise was flooded by water and aban- 
doned at a depth of 350 meters (1,148 ft.). 

Well No. 4, situated only 150 meters (492 ft.) south- 
southwest of No. 1, came into production on Aug. 232, 
1925, at a depth of 144 meters (472 ft.) in a dolomitic 
breccia, after going through the Upper Triassic marl 
and gypsum. The initial production was 100 metric 
tons (747 barrels) daily; this decreased to a steady 
production of 15 to 20 cubic meters (101 to 136 barrels) 
a day. In the first six months of 1926 it yielded 2,000 
cubic meters (12,580 barrels) of oil; at the end of 
July, however, it had been nearly drowned out by water. 

The fifth well, located 380 meters (1,247 ft.) east- 
southeast of No. 4, passed through the Upper Triassic 
gypsiferous marl] into the dolomitic breccia but struck 
a flow of artesian water at a depth of 216 meters (708.7 
ft.) and was abandoned. 

Well No. 6, drilled 300 meters (984 ft.) east of No. 
4, by a combined Pechelbronn rig, gave oil at a depth 
of 167.5 meters (549.5 ft.) under stronger gas pres- 
sure than the others; nevertheless the oil has had to 
be pumped and bailed out. The initial yield was 60 
metric tons (448 bbl.) in forty-eight hours; the settled 
production was 16 cubic meters (100 bbl.) daily. In 
the first five months of 1926 the well produced 1,700 
cubic meters (10,603 bbl.) of oil. 

Four more wells were drilled in the spring of 1926 
in the area reserved by the government, to depths of 
200 to 270 meters (656 to 886 ft.). All were unsuc- 
cessful, yielding only water. 

The following table illustrates the rate of output of 
the three present producing wells: 


Crude Petroleum Produced at Gabian, 1924-1925, and 
Two Months of 1926 


In barrels of 42 U. S. gallons 


Well No. 1 Well No. 4 Well No. 6 Total 
SRS es ds ae 1,396 ee : 1,396 
WPRs cess ernie 4,384 8,806 13,190 

2 months 
Ieee wees talre 289 1,604 692 2,585 
er 6,069 10,410 692 


a Courrier des Pétroles. 


The crude petroleum produced at Gabian is dark 
brown in color, with a greenish fluorescence. Its density 
ranges between 0.8000 and 0.8464 (35.7 deg. and 45.4 
deg. A.P.I.) at 15 deg. C. It contains 10.35 per cent of 
paraffine and only traces of asphalt, is quite viscous 
below 18 deg. C., and jells below 17 deg. C. It yields on 
distillation below 225 deg. C. 3.95 per cent of gasoline 
and 26.05 per cent of kerosene. By “cracking” it may 
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be made to yield 48 to 50 per cent of gasoline. The oil is 
loaded into tank cars and shipped to the refinery of the 
Compagnie Industrielle des Pétroles, situated at 
Frontignan. 


PRIVATE CAPITAL Now DRILLING 


Private capital has also been active in testing the 
Gabian area. The Société de Péchelbronn in May, 1926, 
had drilled one unsuccessful well just south of Pouzolles 
to 387.6 meters (1,270 ft.) in the Devonian, and had put 
down a second well 370 meters (1,214 ft.) in the 
Miocene. 

Near Magalas the Société Financiére et Coloniale 
drilled three unsuccessful wells; one to a depth of 316 
meters (1,037 ft.) in the Miocene; a second well to a 
depth of 396 meters (1,299 ft.) through the Miocene and 
into the Upper Triassic dolomite and shale; and a third 
well 370 meters (1,214 ft.) deep into the Middle (7) 
Triassic dolomite. 

East of Neffiés the Société de Recherhes de Minerais 
et d’Hydrocarbures drilled on an apparently well-located 
site 450 meters (1,476 ft.) through the Miocene Upper 
Triassic, and Lower Triassic into the Permian without 
obtaining more than a strong smell of oil at 295 meters 
(968 ft.) and an outburst of carbonated water at 343 
meters (1,125 ft.). Southeast of Pouzolles the Société 
Alsacienne et Lorraine de Recherches Miniéres drilled 
unsuccessfully. East of Magalas the Scciété Le Pétrole 
de France put down an unsuccessful well 310 meters 
(1,017 ft.) in the Miocene. Northeast of Gabian, near 
Fos at the foot of the Montagne Noire, M. Négre, an 
engineer, drilled 95 meters (312 ft.), and ended without 
success in Carboniferous shale. At Lezignan-la-Cébe, 
northeast of Pézénas and 20 kilometers (124 miles) 
from Gabian, Colonel Rimailho drilled to a depth of 132 
meters (433 ft.) in the Miocene without striking oil 
or gas. 

CONCLUSION 


It would be easy to exaggerate the importance of the 
Gabian discovery. The amount of crude oil so far pro- 
duced is very small, according to American ideas. Never- 
theless, it shows that at least a small pool of commercial 
size exists at shallow depths at Gabian, and suggests 
that others of equal or perhaps greater productivity may 
be found by drilling in the structurally favorable parts 
of Lower Languedoc. Although the Mesozoic beds south 
of Gabian are in general monoclinal, dipping to the 
south-southeast, it is quite possible that other less pro- 
nounced anticlinal folds in addition to those already 
noted are present, and it is not too much to suppose 
that petroleum may be struck at least at some places on 
these anticlines beneath a caprock of Upper Triassic. 

Farther to the south beneath the broad Miocene and 
Pliocene mantle which covers the older formations from 
a little south of Gabian to the sea, geologic study un- 
aided can give no precise information on the structure 
of the Triassic, as this must in the nature of things be 
different than the younger, unconformably overlying Ter- 
tiary beds. Nevertheless, a campaign of deep drilling 
or perhaps of geophysical prospecting would indicate the 
depth and attitude of the Triassic in this region and at 
the same time give good chances of discovering com- 
mercial pools of oil or gas. Such accumulations would 
undoubtedly be deeper than those near Gabian, but they 
would probably be from that very circumstance much 
more productive. According to American experience 
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the virtual absence of surface indications proves nothing 
as to the presence or absence of oil. 

The oil industry and the public may well await with 
interest the results of future prospecting and drilling 
in Lower Languedoc. 
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How Electric Shot Firing Developed 


Gunpowder was probably known in the thirteenth 
century and used in firearms in the early part of the 
fourteenth century, states the U. S. Bureau of Mines, 
in a recently issued report. For more than 500 years 
after the development of gunpowder, the only means 
of igniting it was by sparks from flint and steel or by 
an open flame; therefore, quantities of powder could 
not be safely fired unless the explosive energy was 
directed as in a gun or cannon. Application of powder 
to industrial uses was consequently limited by the haz- 
ards which attended its use. 

The introduction of electric shot-firing was a decided 
advance in the use of explosives, as it made their use 
safer and wider. Shots could be fired from distant 
points and through submerged circuits; also, several 
shots could be fired simultaneously. 

Perhaps the earliest attempt to ignite powder elec- 
trically was made in America, when Benjamin Franklin, 
as early as 1751, had considerable success, using electro- 
static sparks. 

Other scientists, among whom were Priestly and Wolff, 
tried to ignite powder electrically, but the work re- 
mained experimental until the nineteenth century. One 
of the first practical applications of electric shot-firing 
was made in 1812 by a Russian nobleman, Baron Schil- 
ling, who, during his work on military telegraphy in 
Russia, succeeded in insulating conductors and firing, 
by means of a Leyden jar, charges of gunpowder across 
the Neva River at St. Petersburg, which suggested great 
possibilities of electric shot-firing in warfare. Later, 
Baron Schilling gave demonstrations of his achievement 
in France and in Germany. He fired powder charges 
not only at a considerable distance but across stretches 
of water. Further development was greatly handi- 
capped by the lack of a more suitable source of elec- 
tricity, as Leyden jars and electrostatic machines were 
the only sources then available. Therefore, the first 
marked advance in electric shot-firing came after the de- 
velopment of the primary cell and discovery that an elec- 
tric current from these cells could be made to heat a 
short piece of resistance wire used as part of the circuit. 

Powder was ignited by means of a primary cell as 
follows: The small piece of resistance wire in the cir- 
cuit was embedded in the powder charge that was to be 
exploded. When the current was applied, the heat from 
the resistance wire ignited the powder. 

Electric shot-firing was further improved by the dis- 
covery in 1847 of a practical way to insulate electric 
conductors, so that powder charges could be ignited 
without leakage of current and shot-firing machines 
could be made that were not greatly affected by mois- 
ture. Later, about 1850, the development of the spark 
gap and modern high-tension igniters made possible the 
ignition of explosives from great distances. 

An historical résumé of the development of electric 
shot-firing is contained in Bulletin 240, “Electric Shot- 
Firing in Mines, Quarries, and Tunnels,” copies of 
which may be obtained from the Bureau of Mines, 
Department of Commerce, Washington, D. C. 
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Useful Operating Ideas 





Liquid Starters at Mines 


By D. Welge 


Consulting Electrical Engineer, Hobart Building, 
San Francisco 


HE requirements of a workable liquid starter for 

slip-ring motors (three-phase motors with wound 
rotors) are: (1) To function at all times and give any 
desired acceleration—the amount of resistance or cur- 
rent flow in each rotor lead to be the same; (2) sim- 
plicity with the minimum number of parts; (3) low 
initial cost and low maintenance cost. 

The necessity of installing promptly five large ball- 
mill motors that arrived without starters at a remote 
mining camp compelled attention to be given to the de- 
vising of a liquid-starter equipment for them. The step 
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by step process finally developed one type of liquid 
starter that may prove interesting, and therefore a de- 
scription of the advantages and disadvantages of other 
types is briefly given. 

Fig. 1 shows the principle of the common type of 
liquid started that works successfully in an emergency 
on a direct-current circuit. Only two blades: are neces- 
sary and they are connected so as to give the rheostat 
effect to the armature of a direct current motor. Switch 
“A” is closed when the motor attains full speed. 

Fig. 2 illustrates a three-phase motor with three 
blades connected to leads from the slip rings of a wound 
rotor. When the blades are dipped into the solution the 
amount of current flowing from blade to blade will not 
be the same, which condition results from the unequal 
resistance between all three blades. The current in the 











Figs. 1 to 16 inclusive—Types of liquid starters 
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rotor circuit is not balanced across all three phases. This 
can be proved by referring to the arrangement of the 
blades. The greater part of current will flow between 
A—B and B—C, but only a small part between AC. 
The blade A has a short path to B but a long path to C; 
likewise, C has a short path to B but a long path to A. 
On a breakdown test, the short-circuiting flash-over 
would be across only A and B or B and C, but never 
across A and C. To overcome this unbalanced condition, 
certain foreign manufacturers designed the three-tank 
type of starter. In this case, three tanks are connected 
to the slip-ring leads and insulated from one another as 
shown in Fig. 3. The movable blades that are connected 
together form the electrical path from one tank to an- 
other. This type of controller is in extensive use, es- 
pecially at Johannesburg (South Africa) gold mines, 
where slip-ring type motors are favored. However, the 
three-tank type of controller works balanced only under 
favorable conditions and these are not maintained in 
general practice. A perfect balance in such a starter 
is attained only when the liquid is of equal density in 
each tank and when the liquid in each tank is the same 
in quantity and is at the same level so that all blades 
touch the liquid at the same instant. 

It is difficult to maintain the foregoing conditions, 
as the liquid evaporates at a different rate in each tank. 
By adding fresh solution to the tanks from time to time, 
the density of the solution in the three tanks will vary. 
The result is that the motor is brought up to speed in 
an unbalanced manner. For starters working under 
heavy loads, such condition will cause sparking, splutter- 
ing, and steaming of the liquid, and when a motor has 
to be brought up to speed on a 100 per cent overload at 
starting, the liquid in the three tanks will have different 
levels before the motor has attained full speed. In 
some cases one of the three tanks may be boiled or 
spluttered almost empty. 

Further, when starting up a motor on a very heavy 
overload (using a starter rated for normal full load 
starting torque), if the tank solutions are not all at the 
same level, the blades will not dip into the three tanks 
at the same time, and the load will come upon one phase 
as shown in Fig. 4. Fig. 4 shows that tanks A and B 
connect one phase, A to B, but the other two phases, 
B to C and A to C, are open. Later when the blade 
touches the solution in tank C, violent sparking takes 
place in that tank, but not in tanks B and A, as the 
blades in them are well immersed in liquid. The spark- 
ing and spluttering in tank C will reduce the quantity of 
liquid still further. Moreover, in this case the motor 
is brought up to speed in an unbalanced manner, which 
reduces its efficiency. 


SPECIAL BLADES PATENTED 


I secured a patent in 1915 on an invention of a special 
arrangement of blades, to be used within a single solu- 
tion tank, such that a balanced condition for all three 
phases can be obtained at starting, regardless of the 
strength of the solution or quantity of solution. There 
are two types. For small motors the type shown in 
Fig. 5, without the neutral center plate, can be used. 
With this blade shape, as shown in plan in Fig. 6, the 
resistance between the blades A, B, and C is equal. One- 
half of the surface area on blade A forms a path to B, 
the other half forms a path to C, and likewise one-half 
the surface area of C forms a path to A and the other 
half to B. 
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Fig. 17—Liquid starter for simultaneously starting 
two jaw-crusher motors 


The other type is similar in every respect except for 
an additional plate in the center, as shown in Fig. 7. 
This center, or neutral, plate increases the efficiency of 
the starter 100 per cent. The current flow in the liquid 


circuit can be shown by the aid of a clock diagram and 


three-phase sine wave, Fig. 8. At the instant when 
the current in line C is zero the current in line A will 
equal the amount in B. The current from blade A to 
blade B takes the path through the liquid as shown by 
the small arrows in Fig. 9. The neutral blade acts as 
a conductor to collect the current from the total area of 
blade A and to distribute to total area of blade B. With- 
out the neutral plate only one-half the area of blade A 
and blade B would be active, as shown in Fig. 10. 

By the aid of sine wave diagram in Fig. 11 the ad- 
vantages of the central neutral blade can be further 
understood. At the instant when the current in line A 
is equal to the sum of the currents in lines B and C, the 
direction of the current flow through the liquid is rep- 
resented, in proportion, by the small arrows in Fig. 12. 
Without the neutral blade, only half of blade B would 
be active, as shown in Fig. 13, and only half of blade C 
would be active. 

This type of liquid starter has proved a success at 
several mining properties in Nevada. Where heavy 
loads, such as 150-hp. ball-mill motors, are to be started 
and moved only a fraction of a revolution, as for the 
purpose of raising the manhole to a desired position for 
repairs to liners, the liquid starter will control the cur- 
rent flow so that it increases gradually from zero to 
maximum and decreases from maximum back to zero 
gradually or almost instantly, as desired. No matter 
how fast the blades may be submerged, the current will 
rise from zero to maximum at a uniform rate, or, if 
the blades are only partly submerged, the current will 
flow from zero to any desired point within the maxi- 
mum. This advantage can be appreciated only when 
compared with the compensator, with its 50 per cent 
or other middle taps. The inrush of current is not 
gradual but sudden. 

When a ball mill has been at rest for a few hours 
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the pulp settles at the bottom of the mill in a compact 
mass, holding the balls rigid until the mill has almost 
turned one-half of a revolution. In some cases it has 
been the experience of mill men that the highest com- 
pensator tap did not supply the motor with enough 
power to turn the mill over. The current is switched 
off and the mill is permitted to swing back, and when 
on its forward swing the current is switched on again, 
and in this way the mill can be brought up to speed. In 
some cases it was necessary to switch the motor across 
the line to get going. Switching off the current and 
swinging the ball mill to get going is disastrous to the 
finger contacts of the compensator, as the kilovolt- 
ampere factor, with its large proportion of wattless cur- 
rent, is a maximum during the starting period. 

Another objectionable feature of compensators, when 
connected on the highest taps, is the jolt or bump on 
the transformers or power system when starting ex- 
cessive loads. The gears, pinion and pinion bearings 
undergo a similar jolt at starting. The ideal would be 
to follow the practice that gives the smoothest accelera- 
tion as exemplified in electric railway, street-car, hoist, 
and other similar controls. Power in each application 
is gradual through many stages from zero to maximum. 

The arrangement of the blades for minimum current 
flow at starting is shown by Figs. 14, 15, and 16. In 
Fig. 14 the three blades are hinged on top to insu- 
lators and the lower ends spread so as to obtain the in- 
creased resistance of the liquid due to a longer path 
for the current to flow between A, B, and C. As the 


Carrying Case for Capped Fuses 


The Penn Iron Mining Co., Vulcan, Mich., has 
adopted a special carrying case for capped fuses. It 
was devised for miners who have to carry their capped 
fuses or primers through raises or small openings. The 
general practice is to coil the fuse in a roll and stick it 
over the forearm. Where a steep ladder is to be climbed 
there is danger of bringing the primers in contact with 
the miners’ lamp or of striking them against some piece 
of rock or metal. 

The carrying case is made of heavy galvanized iron, 
is 9 in. in diameter and 3 in. deep with a flange 1 in. 
deep around the top, and has a hinged cover which also 
is 1 in. deep. The entire case is lined with heavy felt 
and a soft rubber band is placed around the inside edge 
of the flange. In this way there is no metal exposed 
which the caps can touch during transportation. The 
case is carried over the shoulder by means of a strap, 
and does not impede a person climbing ladders. 


A Labor-Saving Man Elevator 
By Carl Trischka 
Bisbee, Ariz. 

Where ore cars are dumped into a railroad car and 
it is necessary for the hoisting engineer to act also 
as shaft topman, both time and effort can be saved 
by the use of a simple type of man elevator shown in 
the accompanying illustration. The elevator is placed 
at a point convenient to the cage landing and also to 
the hoist. It consists of a platform constructed of 
2x12x24-in. board. The dimension “A” should be such 
that the platform will not tilt or bind. The platform is 
held in place by guide wires which are provided with 
turnbuckles so that they may be kept tight. A light 
wire rope connects the elevator platform with a counter- 





blades are submerged in the liquid, they are brought 
closer together, thereby reducing the resistance as well 
as increasing the surface area of the blades submerg- 
ing in the liquid. 

In Fig. 15 the blades are represented fixed in respect 
to spacing, but the lower tips are so designed that the 
resistance is a maximum between phases when the tips 
touch the liquid. In Fig. 16 the blades are represented 
with fins tapering down, so that the tips are a maximum 
distance apart and the minimum area is in liquid when 
starting. Representation of the neutral center blade is 
omitted in Figs. 14, 15, and 16 for the sake of clear- 
ness. There are two methods of operating this par- 
ticular type of blade: by lowering the blades into the 
liquid, or, in the case of stationary blades, by raising 
the liquid at any desired rate of speed and to any de- 
sired height. For hoist service it is necessary to use 
a larger quantity of liquid and a cooling coil. For large 
hoists the liquid is cooled in a manner similar to that 
used in water-cooled transformers. For the sake of 
clearness in all of the accompanying sketches, the short- 
circuiting of the rotor circuit, when the motor attains 
full speed, is not shown. 

A starter of special construction for duplex control 
is shown in Fig. 17. In this case an exceptional large 
jaw-crusher was to be driven by two motors, the start- 
ing of the two motors being accomplished by operating 
one lever. The liquid solution was common to both 
starter blades and the tips touched the liquid at the 
same instant when starting. It worked like a charm. 


weight which slightly exceeds the weight of the plat- 
form plus the weight of the man. When the platform 
is in its lowest position it is held by a retaining strap 
or catch. The excess weight on the counterbalance 
side lifts the man. The downward trip is accomplished 
by pulling upon the guide wires. 
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News of the Week 





Summary 





OEBLING mineral collection a gift to Smithsonian 
—Magnesite duty sought—Silver purchase recom- 
mended by House committee. 

Tom Reed to resume at Oatman property—Verde 
Central installs heavy pumps—C. & A. ships 75 cars 
of acid per month. ; 

New Brunswick revising mining laws—Newfound- 
land lead-zine deposit under development. 

Coeur d’Alene companies adopt life insurance plan 


Mexican Congress reduces tax on silver; many new 
plants started during year; labor troubles at Dos Estrel- 
las settled; Boleo operations to be increased. 

Burma completes satisfactory year—Bawdwin mines 
increase operations—Manganese and iron production in- 
crease in India while petroleum declines. 

Interstate Zine & Lead Co. formed—Quapaw Indians 
recipients of large royalties—Anselmo property passes 
to Anaconda. 


for employees. 


George Graham Rice enjoined from sale of Colombia 


Emerald stock. 


Tungsten Production Co. increases milling capacity. 


Subsidence at Michigan mines under investigation by 


Bureau of Mines. 


Platinum reported in Rouyn—Teck-Hughes has better 


Utah Copper Breaks Records— Loads 55,300 
Tons Ore Per Day 


Shovels Electrified; Oil-Electric Locomotive on Trial Runs; 
New Townsite Established 


HE year 1926 was one of major 

achievement for the Utah Copper 
Co., including the electrification of the 
shovels formerly operated by steam; 
the initial electrification of its trans- 
portation system, and the founding of 
the model community of Copperton. 
From the standpoint of metal produc- 
tion and tonnages of ore mined, ship- 
ped and milled, all records were broken. 
Dividends were increased to $1.50 a 
share during the fourth quarter. 

The net output of copper for 1926 
will reach a total of approximately 
235,000,000 lb., compared with 214,592,- 
733 lb. for the previous high of 1924. 
On Nov. 19, 55,800 tons of copper ore 
was loaded and shipped, which excels 
anything ever done before in one day. 
On June 22 all records for the loading 
of ore and waste were broken, when 
107,000 tons was handled. 

Previous mill records were also ex- 


ceeded on Nov. 19, when 48,400 tons of 
ore was treated. Average daily ton- 
nage treated by the mills of the com- 
pany for one month was also broken 
when during November a daily average 
of 45,500 tons was made. 


HOUSING FACILITIES IMPROVED 


Realizing that the efficiency of a cor- 
poration depends largely upon the 
loyalty of its employees, the Utah Cop- 
per Co. has gone into the business of 
providing living facilities for its men 
that could hardly be surpassed. Con- 
gestion at Bingham was such that liv- 
ing conditions were far from ideal or 
even average, and each day more space 
for dumping is needed. At the mouth 
of Bingham canyon, about two miles 
from the mine, there is ample space for 
living, pure air, and abundant sunshine. 
Eighteen houses, ranging in size from 
four to nine rooms, have recently been 


ore on deeper level. 


completed. This constitutes the first 
unit of Copperton. Twenty more of 
these comfortable brick bungalows are 
to be built during 1927. 

Wherever practical, copper and brass 
have entered into the construction of 
Copperton. Copper shingles, copper 
gutters, copper downspouts, and copper 
smokestacks have been installed. All 
plumbing is of brass. Building expense 
has been increased but 5% per cent, or 
an average of $310 per building, by the 
use of these metals in the place of 
cheaper substitutes. Hundreds of hard- 
wood trees have been planted around the 
houses and in the park. A wading pool 
for children, a playground, a large 
ball park, and other recreational fea- 
tures are provided. 

For the purpose of testing electric 
haulage in competition with the steam, 
the company has installed at the mine 
one oil-electric locomotive. A_ trolley 
electric locomotive has been ordered 
and will be installed soon. If these 
prove more economical than coal-burn- 
ing locomotives, it is probable that the 
whole Utah Copper and Bingham and 
Garfield railroad system may be elec- 
trified. 





New townsite of Copperton, Bingham Canyon, Utah 
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Tom Reed to Resume at 
Oatman Property 


The Tom Reed Mining Co. has de- 
cided to resume operation of its prop- 
erty at Oatman, Ariz. For the last 
few years the property has been oper- 
ated by Jack Shank and associates, 
who have produced about $1,000,000 
during the life of their lease. Most of 
this has come from the Aztec and Ben 
Harrison mines. 

Since the mine was first opened up a 
total of $14,000,000 in gold has been 
mined. It is the successful operation 
of the lease that has convinced the 
company that the Tom Reed is still a 
potential big producer. Mr. Shank will 
be in charge of the work for the com- 
pany and expects to start operations 
with a force of 35 men. 


Verde Central Installs Heavy 
Pump Column 


One of the heaviest of pump columns 
has been set in the shaft of the Verde 
Central Mines Co. at Jerome, Ariz. It 
is 1,900 ft. in length and weighs 53 lb. 
to the foot and consists of sectional 
6-in. wrought iron, with walls nearly 
1 in, thick. This pump installation will 
handle all the water of the mine. The 
flow is not heavy and appears to have 
little effect upon the municipal supply, 
secured in the limestone about a mile 
above the Verde Central shaft. Reports 
from the mine are to the effect that 
new smelting ore is being developed 
on the 600 level. 


C.& A.Ships 75 Cars of Sulphuric 
Acid per Month 


The Calumet & Arizona Mining Co.’s 
sulphuric acid plant at Douglas, Ariz., 
is shipping 75 carloads of acid per 
month to the new leaching plant at 
Inspiration. One 50-ton carload a day 
is being used by the New Cornelia Cop- 
per Co. at Ajo. The acid plant was 
erected at a cost of $1,000,000 and has 
a capacity of 200 tons per day. 


Anselmo Passes to Anaconda 


Anaconda Copper Mining Co.. accord- 
ing to announcement by J. R. Hobbins, 
vice-president, has purchased all the 
outstanding interests not heretofore 
owned by it in the Anselmo Mining 
Corporation. This includes a 50 per 
cent interest owned by International 
Minerals & Metals Cornoration. of 
which J. C. Colgate and Benno Elkan, 
of New York City, are the leading fac- 
tors. The Anselmo group lies in the 
west-central part of Butte and is 
opened by shaft 2,800 ft. deep. The 
Anselmo company was organized in 
1917 to take over twelve claims, the 
Anaconda company purchasing a half 
interest in 1920. Two hundred men are 
employed at the property. 


Quapaw Indians Recipients of 
Lead-Zine Royalties 


Individual restricted Indians of the 
Quapaw reservation, in northeastern 
Oklahoma, reaped a harvest of royalties 
amounting to $1,679,836 from the pro- 
duction of lead and zine on their lands 
last year, according to the Interior 
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Department. This represented an in- 
crease of $422,717 in royalties over the 
previous year. Lead and zinc mined on 
the allotments of these Indians during 
the year was 289,622 tons, compared 
with 259,432 for the previous year, a 
gain of 30,190 tons. The gross value 
for last year was $17,672,498, against 
$15,135,569 over the previous year, the 
increase being $2,536,929. 

Incomes of a number of the Indians 
from their lead and zinc properties ran 
into thousands during the year. One 
of the largest was that received by 
Anna Beaver Bear, who received $220,- 
755 in royalties. The second largest 
individual income for the year was re- 
ceived by Robert Lottson from his 
allotted land, the total being $165,454. 
Benjamin Quapaw, another member of 
the Quapaw tribe, was paid $87,346 in 
royalties during the year. Many other 
members of the tribe received royalties 
ranging from $1,000 up to $10,000 for 
the year. There are all told forty-three 
Quapaw Indians with allotments where 
lead and zine is being mined on this 
reservation. 


Inter-State Zine & Lead Co. 
Formed 


Active mines valued at between $3,- 
000,000 and $4,000,000 in the Joplin- 
Miami district were involved in the 
most notable amalgamation of mining 
properties in that field’s history, con- 
summated at Kansas City, Mo., on Dec. 
31. Properties involved included the 
Velie-Lion, the Hutcheon, the Cherokee 
Lead & Zinc, the Meteor, and the Okla- 
homa Woodchuck. In addition there 
was valuable acreage in the Baxter 
Springs, Kan., district, owned by the 
Velie Mines Corporation, and _ the 
forty-acre lease of the Townsite Min- 
ing Co., which is located in the Cardin 
townsite. The new concern growing 
out of this amalgamation is to be 
known as the Inter-State Zinc & Lead 
Co., and it is understood it will be cap- 
italized or bonded at from $10,000,000 
to $12,000,000. 

The five properties included in the 
deal produced a total or 44,000 tons of 
zine and lead concentrates during 1926, 
valued at close to $3,000.000. It is ex- 
pected that R. M. Atwater, Jr., presi- 
dent of the New York concern which 
owns the Oklahoma-Woodchuck mine, 
in this field, will be president of the 
Inter-State Zinc & Lead Co., and C. F. 
Dike, of Joplin, is to be general man- 
ager. 





Simon Silver-Lead Milling 
250 Tons Daily 


The Simon Silver-Lead Mines Co., 
operating at Simon, Nev., has about 
120 men on surface and underground 
work, and is milling 250 tons per day 
in its flotation plant. Mine conditions 
are said to be good and the main shaft 
is to be sunk from the 850 to the 1,000 
level. On the 800. level the orebody 
has a maximum width of 80 ft., and 
conditions are regarded as favorable 
with depth. The Simon ore is a low- 
grade silver, lead, zinc ore, and two 
concentrates are produced in the mill— 
lead-silver and zinc-silver. The mill 
product is hauled to Mina for shipment 
to Utah smelters. 
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Ray Mines Will Buy Power 
from Roosevelt Dam 


Through a contract recently closed 
between the Nevada Consolidated Cop- 
per Co., successor to the Ray Consoli- 
dated Copper Co., and the Salt River 
Valley Water Users’ Association, the 
farmers of the Salt River Valley will 
realize an annual income of $250,000 
from the sale of power to the mining 
company. 

The contract which provides for the 
sale of power by the association to the 
Ray mines and Hayden smelter will 
add about $1 an acre per year to the 
power income already enjoyed by the 
farmers who constitute the association. 
The new contract will become effective 
about May 1, 1927, with the completion 
of the Horse Mesa dam, now under con- 
struction, and will bring the total an- 
nual income from power sales up to 
$2,500,000. 





Phelps Dodge Gets Patent to 
160 Mill Sites 


What is believed to be the largest 
patent ever issued in Arizona was re- 
cently received at the United States 
Land Office at Phoenix. This patent 
transfers 160 five-acre mill sites to the 
Morenci branch of the Phelps Dodge 
Corporation, formerly the Arizona 
Copper Co. 

Years ago the copper company dis- 
posed of its tailings from mine and 
mill by running them into the San 
Francisco River, which is a tributary 
of the Gila River. Farmers in the Gila 
Valley objected, stating that the tail- 
ings were ruining their lands, and in 
1908 the then Arizona Copper Co. was 
enjoined from disposing of its tailings 
in this manner. Being deprived of this 
means of getting rid of its waste mate- 
rial, the company was forced to acquire 
land on which to put it and the patent 
recently issued is the result of its 
efforts. The mining company spent 
$5 an acre, or a total of $4,000, in 
acquiring the 800 acres on which to 
build a tailings dam. The grant is sub- 
ject to the mining laws of the state. 


Forty-three Fatalities at Arizona 
Mines in 1926 


The fifteenth annual report of the 
Arizona State Mine Inspector, for the 
year ended Dec. 1, 1926, shows that 
there were 43 fatal accidents in the 
mines of the state during that period. 
A total of 14,368 men were employed 
in Arizona’s 132 mines during the year, 
so that the fatal accident rate was 
three deaths for each 1,000 men em- 
ployed. Serious and minor accidents, 
exclusive of those resulting in death, 
numbered 792. 


Portland Gold Discovers 
Rich Oreshoot 


The Portland Gold Mining Co. has 
discovered a large oreshoot on the 
2,600-ft. level at Victor, Colo. A drift 
extending the main vein has opened up 
a body of ore assaying high in gold. 
The ore has been opened in absolutely 
virgin ground, and from the geology it 
is reasonable to suppose it will extend 
well toward the surface. 
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News From Washington 


By PAUL WOOTON 
Special Correspondent 





Bureau of Mines Fast Becoming Service Agency—Silver Purchase 
Recommended by Committee—Proposed Change in Potash Act 


With the prospects favoring the vot- 
ing of a large sum for the helium pro- 
gram of the Army and Navy, it seems 
likely that the appropriations for the 
U. S. Bureau of Mines for the next 
fiscal year will be around $5,000,000. 
In the helium work, however, the Bu- 
reau of Mines simply acts as the manu- 
facturing agent for the War and Navy 
Departments. This raises the question 
that the Bureau’s activities on behalf 
of the mining industry are likely to be 
overshadowed by these service func- 
tions. > 

In addition to the helium work, the 
Bureau of Mines is operating the gov- 
ernment fuel yards. It is analyzing 
all of the coal purchased by the gov- 
ernment. Its oil-shale work is largely 
service for the Navy. The fear is 
expressed that the tendency to unload 
service jobs on the Bureau of Mines 
may create the impression that the 
Bureau’s total appropriation is to be 
applied for work in behalf of the min- 
ing industry. As a matter of fact the 
mining industry is treated more shab- 
tily in this budget than ever before. 
Though Senator Oddie, assisted by 
other Western Senators, is doing his 
utmost to provide for the beginning of 
certain activities which would be very 
beneficial to the industry. there still is 
no assurance that approval for these 
additions can be secured. 


SILVER PURCHASE 


Purchase of 14,589,730.13 fine ounces 
of silver at $1 an ounce is recommended 
by the Banking and Currency Commit- 
tee of the House of Representatives. 
The bill making this provision was 
passed by the Senate June 8, 1925. 
Because of a division in the House 
committee it has taken this long to 
bring the matter to a final vote. 

The action of the majority of the 
committee is scored in a minority re- 
port signed by Renvresentatives Luce, 
of Massachusetts: MacGregor. of New 
York; Beedy, of Maine; and Hooper, of 
Michigan. 

The majority points out that 
“whether the act was wise or unwise 
is not our province or that of the Treas- 
vry Department to decide. The act 
was passed in good faith and your 
committee deems it unwise to breach 
that faith by refusal to carry it out 
or to allow the Comptrol'er General or 
the Secretary of the Treasury to set 
aside a solemn act of Congress because 
it was expedient, in their judgment, 
to do so.” 

The majority also calls attention to 
the fact that “no purchases of domestic 
silver ever have been made under the 
act to replace the silver allocated or 
sold to the mint for subsidiary coinage. 
On the contrarv, the Treasury Denpart- 
ment undertook to set the allocations 
aside.” 

The minority sees in the bill a gift of 


nearly $7,000,000 by the taxpayers “to 
certain citizens who offer nothing what- 
ever in return.” It is contended that 
the whole question hinges on an inter- 
pretation of the Pittman Act, which is 
the function of the courts. It is not 
for Congress to say what is the mean- 
ing of a law already in existence, the 
minority says. To pass the bill, they 
assert, “will put into the vaults of the 
Treasury nearly 15,000,000 fine ounces 
of silver for which there is no use what- 
ever. There this idle hoard will lie, 
doing nobody any good, serving no pur- 
pose, not supporting a dollar in circula- 
tion, earning no interest, aiding no in- 
dustry, advancing no transaction of 
commerce—a dead mass of precious 
metal. All this because men differed as 
to the legal effect of certain bookkeep- 
ing entries in the Bureau of the Mint 
and because one side took its argument 
to Congress instead of to the courts.” 


AMENDED POTASH ACT 


Senator Sheppard has proposed an 
amendment to the Potash Act which re- 
quires the payment of a 5 per cent 
royalty to the government on potash 
mined from lands within a radius of 
one mile from exploratory drill holes 
put down by the government. This is 
intended to supersede the present pro- 
vision, which requires that the govern- 
ment be reimbursed for the cost of its 
work. The existing language does not 
make it clear that the government is to 
be reimbursed from sales of potash 
that may be recovered. For that reason 
land owners were unwilling to sign 
agreements. 


Roebling Mineral Collection Gift 


to Smithsonian 


One of the finest private collections 
of minerals in the world, that of the 
late Colonel Washington A. Roebling, 
builder of the Brooklyn Bridge, has 
been given by his son, John A. Roeb- 
ling, to the Smithsonian Institution, 
Washington, D. C. The gift was accom- 
panied by an endowment of $150,000 to 
insure maintenance of the collection. 

This present makes the Smithsonian 
the possessor of the two greatest pri- 
vate mineral cabinets in this country, 
received within two months of each 
other. The first, containing 9,000 speci- 
mens, which was only surpassed by the 
Roebling collection of 16,000 specimens, 
recently came from Frederick A. Can- 
field, of New Jersey, and is endowed to 
the amount of $50,000. 

The two gifts—added to the 50,000 
mineral specimens already owned by 
the Smithsonian—put that institution 
ahead of any other in this country in 
mineralogical material and class it with 
the British and Vienna museums as the 
foremost in the world in this respect. 

So complete a collection naturally 
contains many type specimens—speci- 
mens from which new species of min- 
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erals were described. This fact greatly 
enhances the scientific value of the col- 
lection, and the number of dubious min- 
erals included will provide Smithsonian 
mineralogists an opportunity to rein- 
vestigate them in an effort to determine 
what they actually are. The scientific 
value of the collection is said by ex- 
perts to be inestimable. 


Magnesite Duty Sought 


The effort to improve the market for 
magnesite, an important natural prod- 
uct of Chewelah and Valley, Stevens 
County, Wash., is proceeding, according 
to word received at Spokane, Wash. 
Engineers on the staff of the United 
States Tariff Commission have con- 
cluded an investigation and placed the 
results in the hands of the commis- 
sioners. The large Eastern markets of 
this country are supplied with mag- 
nesite produced in foreign countries, as 
a result of cheap labor, low water 
freights, and interests in foreign mines 
said to be held by Americans. Foreign 
magnesite now pays a duty of $12.50 
a ton on caustic and $6.25 on crude. 
Foreign producers are able to pay this 
and undersell the American producers. 
An increase in duty is being sought. 
Its increase, if sufficient, would en- 
able the operators of Stevens County 
to add hundreds of men to their pay- 
rolls and would add much to the rail- 
road freight handled. 


More Potash Discovered in 
Crane County, Tex. 


While drilling a test well for oil 
upon a tract of land leased from the 
State of Texas in Crane County, Stide- 
ham & Thresher encountered a bed of 
potash at a depth of 1,165 ft. The log 
of the well shows that the deposit has 
a thickness of 32 ft., with a high per 
cent of potash. The scene of this dis- 
covery is several miles from the locality 
where the Federal Government has 
designated potash experimental mining 
to be conducted. 

It is reported that a number of pot- 
ash-bearing lakes in Lynn and Terry 
counties, Tex., have been leased re- 
cently by a syndicate of Philadelphia 
men and that as soon as the denosits 
are thoroughly tested, steps will be 
taken to recover the potash. 





Republic Camp Ships 
4,000 Tons Monthly 


The Republic camp, Ferry County, 
Wash., is more active than for many 
years and is shipping about 4,000 tons 
of ore a month to the smelter at Trail. 
The chief shippers are the Last Chance, 
controlled by Charles P. Robbins, of 
Spokane; and the Quilp, which has 
been taken over by eastern Canada in- 
terests. Each is shipping about 2,000 
tons a month. The ore is a low-grade 
gold quartz greatly desired at the Trail 
smelter, which was advertising over the 
Northwest last year for just such a 
flux. One of the drawbacks to the 
camp, in the opinion of mining men, is 
the lack of electric power, and this it is 
hoped will be overcome. The line of the 
West Kootenay Power & Light Co. is 
said to be less than 20 miles distant, 
and the line of the Washington Water 
Power Co. is not far away. 
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Coeur d’Alene Companies Adopt 
Life Insurance Plan 


Beginning with the new year, five 
mining companies operating in the 
Ceur d’Alene district, Idaho, adopted 
an employees’ death benefit plan, which 
in effect is free life insurance for all 
employees, which applies in case of 
death not covered by the state work- 
men’s compensation law. Should the 
death benefit under the state law be 
less than that provided by the com- 
panies, the difference will be made up 
under the plan just adopted. The in- 
surance applies to all employees of the 
companies, from superintendent down 
the line, and the benefit will be the 
same without regard to position or 
salary. 

The companies adopting this benefit 
plan are the Hecla Mining Co., Bunker 
Hill & Sullivan Mining & Concentrat- 
ing Co., Sullivan Mining Co., Caledonia 
Mining Co. and the Sierra Nevada Con- 
solidated Mining Co. The insurance is 
carried by the companies, and each 
employee taking advantage of it will 
receive a policy setting forth the bene- 
fit to which he is entitled and the de- 
pendents to whom it shall be paid. The 
amount of benefit depends upon length 
of continuous service of the employee. 
Dependents of an employee who has 
worked one year and less than two will 
receive $500, and from that the amount 
is graded up to employees who have 
worked ten years or over, who receive 
the maximum sum of $2,000. Asa pro- 
tection to dependents the following pro- 
vision is made in the policy: 

“The benefits herein provided for 
shall neither be assignable by the em- 
ployee, nor subject to attachment or 
garnishment by his creditors, nor shall 
the benefits inure to his estate after 
death, nor to his beneficiaries or lega- 
tees by will, but shall be payable only 
to his dependents designated by him in 
the manner prescribed in these rules 
and regulations, or in case the em- 
ployee shall leave no dependents, such 
sum as the company may determine, as 
hereinbefore provided, may be paid by 
the company to such person, firm, or 
corporation as the company may deter- 
mine, to aid in the defraying of ex- 
penses of sickness or funeral; provided, 
however, that no right to such payment 
is given to the personal representative 
or creditors of such deceased em- 
ployee.” 


New Brunswick Revising 
Mining Laws 


Premier Baxter of New Brunswick 
announces that the mining laws of that 
province are under process of revision. 
They are being revised with the thought 
in view that mining should be made as 
easy as possible, so that prospecting 
for minerals will be encouraged. A 
study of the mining laws of Ontario 
has been made, and it is altogether 
likely that the more prominent fea- 
tures of these laws will be incorporated 
in those of New Brunswick, especially 
such laws as will encourage the 
prospector and discourage any who 
would secure and hold lands for a long 
period on speculation and without doing 
any real development work that would 
advance the industry. 
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George Graham Rice Enjoined 
from Sale of Colombia 
Emerald Stock 


Supreme Court Justice Joseph Rosch 
has signed, on the application of the 
New York Attorney General, Albert 
Ottinger, an order restraining tempo- 
rarily from fraudulent practices and 
misrepresentations in the sale of stocks 
and other securities, George Graham 
Rice (also known as Jacob S. Herzig), 
the Wall Street Iconoclast, Inc.; Frank 
J. Silva, Nash Rockwood, the Columbia 
Emerald Development Corporation, Ed- 
mund J. MacNamara and Frederick 
Lewisohn. The order was returnable 
on Jan. 8. 

Rice, who has figured before in the 
sale and promotion of mining stocks, 
is made the central figure in the pres- 
ent proceeding. It is charged in the 
affidavit of Deputy Attorney General 
Keyes Winter that he sold the stock 
of the Colombia Emerald company, 
through misrepresentations in his Wall 
Street Iconoclast, a weekly paper. 


Optimistic View of Ontario 


N A YEAR-END REVIEW 

of Ontario’s mining industry, 
Charles McCrea, Provincial Min- 
ister of Mines, said: ‘Never per- 
haps in the history of Ontario has 
the promise of the mining industry 
in this province been greater or 
brighter than at the close of 1926. 
Never were the prospectors of 
Ontario, on whose activities rests 
the structure of the mining indus- 
try, more energetic, keen, or san- 
guine. Never were the hopes of 
the mining community at higher 
pitch. Never was it more apparent 
that the basic industry of mining is 
facing a period of expansion and 
prosperity. Ontario enters’ the 
new year, 1927, with high hop 
and optimism.” 





Subsidence at Michigan Mines 
Being Studied 


The U. S. Bureau of Mines is carry- 
ing on important research work in the 
Michigan copper district through its 
representative, Dr. W. R. Crane. He is 
investigating the subject of mine sub- 
sidence or loss of ore due to caving. 
He has spent several weeks in the 
Champion mine of the Copper Range 
company and the Quincy mine, and will 
study conditions in the Calumet & 
Hecla properties. Later he will con- 
tinue his investigations in the iron 
mines. The work will require about 
three years. 


Lake Maron Company 


Starts Development 


Installation of a mining plant is to 
be carried out at once on the property 
of the Lake Maron Mining Co. in Das- 
serat Township, Quebec. A good quartz 
vein was recently encountered on this 
property, but the fact that it is in low 
ground and covered by a heavy over- 
burden makes ‘it difficult to explore. 
This caused the decision to sink a shaft 
on the vein. 
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National Lead Interested 
in Montana 


Representing the St. Louis Smelting 
& Refining Co., a subsidiary of the Na- 
tional Lead Co., Lester D. Frink, for- 
merly superintendent of the North 
Butte Mining Co., is now making his 
headquarters at the Apex Hotel in 
Butte. On the theory that there will be 
a decided revival in lead mining, Mr. 
Frink is making a survey of lead-pro- 
ducing properties in Montana. In his 
opinion a number of Montana prop- 
erties will enter the lead-producing field 
as a result of improvements in the re- 
duction of lead-zinc ores. 


Tungsten Production Company 
Increases Milling Capacity 


The Tungsten Production Co., Boul- 
der, Colo., has recently installed a new 
air compressor, extended its ore bins, 
and increased its concentrating capac- 
ity. The mill will be put on a full 
twenty-four hour day basis in a short 
time. One half of the earnings of the 
company go into new development 
work. On the Black King tunnel of the 
Tungsten company a new strike has 
been made which is 4 ft. wide and 
shows indications of greater width. It 
assays 10 per cent ferberite. The com- 
pany employs ninety men. The prop- 
erty consists of ninety claims in three 
groups, with concentrating mill, power 
plant, and other equipment. 


Airplane Service to Manitoba 
Mining Fields 


A large Fokker monoplane is to be 
used to initiate a new aérial transporta- 
tion service to the mining fields east 
of Lake Winnipeg in Manitoba and to 
the adjacent mining country in Ontario. 
This service is being put on by Western 
Canada Airways, Ltd., of which James 
A. Richardson, of the Winnipeg Grain 
Exchange, is president. 


Low-Grade Ores of Vital Interest 
to Lake District 


In explaining the necessity of re- 
search work in iron and copper to de- 
velop ways and means of utilizing low- 
grade ores, the Michigan College of 
Mines, at Houghton, emphasizes the 
time element as an important consider- 
ation. There is no fear of the distant 
future of the mining industry in Michi- 
gan nor of the next few years. The 
period with which the college and the 
industry are concerned is the “transi- 
tion” period, and that, it is predicted, 
will come within the next quarter of a 
century. To prepare for that period it 
will be necessary to adjust methods to 
the mining and treating of a grade of 
material not now considered commer- 
cial. The successful industrial applica- 
tion of a feasible laboratory solution of 
difficulties will require several years. 

It is estimated by geologists that of 
the lower-grade, or 35 per cent, iron 
ore, the Lake Superior district has 
about 70,000,000,000 tons. The problem 
of the low-grade ores must be solved, 
in the opinion of the college authorities, 
if the industry in Michigan is to be 
perpetuated. 


ESET” 
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Johannesburg Letter 
By John Watson 


Special Correspondent 





Lydenburg Platinum Reports 
High-Grade Ore—Transvaal 
Platinum Closed 


Johannesburg, Dec. 7—The following 
results of crushings for the month of 
November from fourteen leading Rand 
gold mines have recently been pub- 
lished. The mines are arranged in 
order of profits earned: 

Esti- 
Tons Valueor Costs mated 
Crushed Revenue per Ton — 


£ 8. 

Government 

BIOBB 66.5 50:0 200,000 389,856 16 1.2 230,156 
New Modder.... 130,000 301,534 18 11.4 178,374 
Crown Mines... 206,000 297,367 20 2.1 89,504 
Modder Deep... 44,200 99,662 15 3.0 65,924 
Springs.......<. 69,600 130,352 18 9.8 64,860 
Brakpan....... 84,000 134,405 18 9.1 55,611 
New State Areas 72,000 131,641 21 7.9 54,218 
Van Ryn Deep.. 67,000 105,648 16 11.2 50,253 
Modder B...... 66,000 109,889 18 5.1 49,084 
GOGH. .6hess 79,500 115,573 17 3.0 47,026 
West Springs... 49,000 77,683 18 11.5 31,242 
Randfontein.... 190,000 209,249 19 1.2 30,140 
Robinson Deep. 73,000 ....... 18 9.4 25,601 
City Deep...... 94,500 137,567 24 0.0 24,180 


A fire broke out at the foundry of 
E. W. Tarry & Co., Johannesburg, on 
Nov. 29 and burned for over three 
hours, during which time damage to 
the value of more than £15,000 was 
done. Nearly one million wooden pat- 
terns for castings for machinery and 
parts, for the various mines, were de- 
stroyed. Everything was covered by 
insurance. 

Lydenburg Platinum Areas, Ltd., re- 
cently reported that in prospecting on 
the Farm Elandsfontein it had located 
high platinoid values in the footwall 
of the Merensky reef. A two-ton bulk 
sample of this ore was sent to Johnson, 
Matthey & Co., London, which returned 
average values as follows: Gold, 2.76 
dwt. per ton; palladium, 40.02; plati- 
num, 49.68; rhodium, 1.96; iridium and 
osmium, 7.76 dwt. The total platinoids 
and gold equaled 102.18 dwt. per ton. 

The annual meeting of Transvaal 
Platinum, Ltd., was held in the Corner 
House, Johannesburg, Dec. 3, W. H. A. 
Lawrence presiding. Development and 
extraction results have been so poor 
that the mine closed down recently. 
Early this year £30,000 was borrowed, 
to be repaid in March, 1927. The com- 
pany’s cash assets amount to £6,360. 
The report was criticized by Messrs. 
R. Paterson and Maclaren. Mr. Izod 
was re-elected a director. 





T. W. Bathurst, Ltd., 
Reorganized 


At a meeting of the shareholders of 
T. W. Bathurst, Ltd., held in Ottawa, 
Ontario, Jan. 3, a new company was 
formed to be known as the Bathurst 
Mines, Ltd., to take the place of the 
present company. The _ shareholders 
and directors authorized the ratifica- 
tion of a by-law with reference to the 
sale of their property to Thomas H. 
Rae, of Toronto, who represents J. Y. 
Murdock, H. W. Chadbourne, W. Bon- 
bright, and others. The new company 
has a capital of two million shares of 
no par value. 
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Asbestos Corporation Files Suit 
Against Keasby Interests 


Asbestos Corporation, Ltd., has filed 
a suit against Keasby & Mattison Co., 
Ambler, Pa., controlling the Bell Mines, 
Thetford, Que., with the object of forc- 
ing the terms of an agreement entered 
into at the time of the formation of 
the Asbestos merger. It was under- 
stood that when the merger was formed 
the Keasby interests, although not en- 
tering the merger, agreed to follow a 
certain policy designed to result in con- 
ditions that would allow the most 
profitable operations of the industry, 
and that the benefits to be derived as a 
result of following this policy would 
be shared by the Asbestos Corporation. 
The action was taken to allow the As- 
bestos Corporation to share in the 
benefits that have resulted. 


Crown Reserve Sells Larder 
Lake Property 


Crown Reserve has disposed of its 
property at Larder Lake, Ont., for 
$210,000, and a meeting of the share- 
holders was held recently to ratify the 
transaction. This action was taken 
owing to the refusal of a sufficient num- 
ber of the shareholders to take up a 
stock offering, to provide further funds 
for the development of the property. 


Zinc-Lead Deposit in 
Newfoundland Under 
Development 


A massive sphalerite-galena orebody 
yielding 20 per cent zinc, 15 per cent 
lead, and some gold and silver, dis- 
covered in September at Red Indian 
Lake, Newfoundland, has been taken 
over by an American company and is 
under development, according to ad- 
vices to the U. S. Department of Com- 
merce from Lynn W. Meekins, trade 
commissioner at Ottawa. Mining oper- 
ations in which about 400 men will be 
employed will be started during the 
coming spring, and production will 
commence in the fall of 1927. 


Pavu Concessions Secures Claims 
at Kirkland Lake 


The Pavu Concessions, Ltd., an Eng- 
lish company which operates on the 
Gold Coast, West Africa, has entered 
the Kirkland Lake district of northern 
Ontario. It has secured a group of 
twelve claims in Bernhardt Township 
north of Tect Township, owned by P. J. 
Ashby and associates. The property :s 
said to border an outcrop of granite, 
and showings already uncovered give 
assays of gold, silver, copper, and 
zinc. Camp buildings are now being 
erected and the company is preparing 
for an active campaign of exploration 
work next spring. 


Sebakwe & District Mines 
Encounter 40-Ft. Lode 


Continuing its tunnel to the north of 
B. C. Silver Mines territory, Stewart, 
B. C., Sebakwe & District Mines has 
penetrated a 40-ft. lode, averaging $3 
in gold and silver per ton. Ten feet of 
ore on the footwall side shows better 
values; this now is being developed. 
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Toronto Letter 


By Our Special Correspondent for 
Northern Ontario 





Area Development Delayed— 
Platinum Doubtful in Rouyn 
—Amulet Promising 


a 

The future of the Area property, in 
northwest Quebec, is still uncertain, as 
unexpected delays have been encoun- 
tered. In starting to move the diamond 
drill to the new location the diamond- 
drill setter was unfortunately killed 
by a falling tree, which caused a delay 
of several days. When the drill was 
finally set up a large number of boul- 
ders were encountered in putting down 
the standpipe, and progress has been 
so slow that it will be necessary to 
move the drill to a new location. 

To those who are not c!osely in touch 
with conditions in Ontario and Quebec, 
the Area situation.may appear a re- 
markable one, but as a matter of fact 
the situation is unique in mining his- 
tory. On the Area property prospect- 
ing had not revealed a single sign of 
ore. As a last resort electrical prospect- 
ing methods were used, and these indi- 
cated the presence of several large 
mineralized bodies. Before-it was pos- 
sible to prove or disprove the presence - 
of ore the stock advanced 600 per cent 
and the wildest boom in the history of 
Canadian mining stocks set in. If the 
Area encounters high-grade copper ore 
this boom may continue for months, 
and a tremendous impetus will be given 
to development. 

A good deal of publicity has recently 
been given to reports of high platinum 
assays from the Aconda property, in 
Rouyn. Assays of from $200 to $2,000 
per ton have been given out by one of 
the directors, but under circumstances 
which look suspiciously like an attempt 
to make a market play, the news being 
given out within a couple of days of 
the time the stock was to be listed on 
the Mining Exchange in Toronto. The 
directors state that these assays were 
obtained last spring, but were so high 
that it was not considered advisable to 
make any mention of them. It is of 
course obvious that in the interval 
there has been plenty of time to check 
the matter up, and it is almost incon- 
ceivable that this would not be done, 
by people who really wanted to know 
the truth. So far as can be learned, 
however, no attempt has been made to 
do so, and the statement makes no 
reference to it. 

There is no reason why platinum in 
small quantities should not be found 
in Rouyn, but it is understood that 
other companies have assayed for it 
without obtaining results of interest. 
It should be noted that the statement 
regarding high assays was made on the 
authority of only one director. The 
managers of the property are men of 
the highest reputation, and they, to- 
gether with other directors, disclaim 
any knowledge of these results. 

The report of the Amulet Mines for 
1925. with a progress report up to Nov. 
15, 1926, has just been issued. The 
delay in the issuance of the report was 
on account of important developments 
of which the company desired to in- 
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form the shareholders. The report re- 
fers to the several ore areas. On the 
No. 1 area all surface work has been 
completed and the body of commercial 
ore which has been indicated will be 
diamond drilled. A section 36 ft. long 
gave an average assay of $9. On the 
No. 2 ore area no further work is con- 
templated until the railway is in oper- 
ation. Three distinct orebodies have 
been indicated, on the larger of which 
an estimate has been made of 160,448 
tons of ore having a value of $3,392,000. 

Indications of other orebodies have 
also been given by electrical prospect- 
ing, but nothing definite regarding 
them is known as yet. A railway spur 
will be built to the “A” group in the 
summer of 1927 and an electric trans- 
mission line is now being constructed. 


TOWAGAMAC SELLS TREASURY STOCK 


Directors of the Towagamac prop- 
erty, in Rouyn, have decided to offer 
the balance of the treasury stock, 
amounting to 149,990 shares, to share- 
holders of record Jan. 15, 1927, pro 
rata to their holdings as of that date, 
at a price of $3.50 a share. This action 
has been taken to permit the company 
to take advantage of the opportunities 
that are occurring in the rapid develop- 
ment of the Quebec field. With the 
issue of this stock the company will 
have approximately $750,000 cash on 
hand. 


TECK-HUGHES ENCOUNTERS 
BETTER ORE 


The Teck-Hughes mine, of Kirkland 
Lake, has declared a dividend of 5 per 
cent, payable Feb. 1. Within the last 
few days an important discovery has 
been made in sinking the new shaft. 
At the 15th level, which has a depth of 
1,750 ft., ore was encountered which 
showed a width of 73 ft., averaging 
$140 to the ton. It is expected that the 
new mill will be in operation in Feb- 
ruary, and though no estimate has been 
published it is believed that mill heads 
will run approximately $20. 

At the Kirkland Lake Gold mine an 
entirely new oreshoot has been found 
west of the shaft on the 2,350-ft. level. 
The first 60 ft. of ore overaged $7 to $8 
a ton, and since then an additional 
50 ft. has been proven, with an average 
grade of $25 a ton over widths of 5 to 
6 ft. Production during December 
amounted to a total of $52,000, which 
constitutes a record for the property. 
The mill averaged 150 tons a day and 
the grade was about $12 a ton. 

At the Tonopah Canadian mine, in 
Gowganda, a mill run of 1,500 tons of 
ore from the Morrison property has 
been completed. The average value of 
this ore was 26 oz. to the ton, and the 
material represents a length of 200 ft. 
along the vein from the 300 and 375 
levels. The distribution of silver in the 
Morrison property is erratic, as only 
a small quantity is of high grade and 
the silver is found as mill rock over a 
depth of 4 to 5 ft. Ordinary sampling 
methods cannot be relied upon to give 
an accurate estimate, so it was decided 
to make a large-scale sampling test by 
running this tonnage through the mill. 
The mill is treating 60 to 65 tons a day, 
and a substantial production is being 
maintained. 
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Mexico City Letter 
By W.L. Vail 


Special Correspondent 





Government Optimistic Regarding 
Mining Situation—Silver 
Taxes Reduced 


Mexico City, Jan. 3—Mexican gov- 
ernment officials continue to take an 
optimistic view of the mining situation, 
on the threshhold of the new year, 
which view is not generally accepted by 
many of the larger mining interests. 
Just how far the authorities are pre- 
pared to go toward making effective 
the new laws, in view of the fact that 
many mining companies and probably 
hundreds of individual mine owners 
have failed to comply with all the de- 
mands laid down by the government, 
is still a matter of speculation. 

The principal mining camps of the 
country have met conditions resulting 
from the heavy depreciation in the price 
of silver, principally by cutting out all 
unimportant work, and in some in- 
stances by a readjustment in wages. 
Though copper continues low, the re- 
cent increase in the federal tax must 
embarrass operations. Lead and zine 
production continue good on account of 
satisfactory prices. 

According to figures just given out at 
the mining headquarters the total min- 
eral production for the ten months of 
1926 ended Oct. 1 shows a 15 per cent 
increase over a corresponding period of 
1925. During October, 1926, gold pro- 
duction was 2,187 kilos, against 2,297 
in October of 1925. Silver production, 
on the contrary, was slightly in excess 
of the output of 1925, 298,977 kilos in 
October, 1926, against 261,823 in Octo- 
ber, 1925. 

As an argument in favor of better 
times for the industry, the Secretary 
of Commerce, Labor, and Industry cites 
the fact that two refineries have just 
begun operation and three more will be 
ready to operate within a short time. 
Other installations cited by the Secre- 
tary are: The Pefioles company, which 
has just signed a contract with the 
Lepanto Mining Co., and is establishing 
a concentrating plant at Naica, State 
of Chihuahua, for treatment of Lepanto 
ores. Work has begun at Mapimi on a 
flotation plant of 250 tons’ capacity 
under the direction of the Penoles com- 
pany. A 100-ton smelter is now under 
construction by the Copalitos Mining 
Co., Sinaloa, and three other units of 
the same capacity will be undertaken 
during the present year. The San 
Nicolas Milling & Mining Co., of La 
Parilla, Durango, has completed a 
smelter at a cost of half a million 
pesos, for handling lead and zinc ores. 
The United Mines Co., working at Mel- 
ladido, Guanajuato, has completed a 
new flotation plant and expects to be 
running regularly before the end of 
this month. 

Sale of the Porvenir, La Dolorosa, 
and La Trinidad mines, in the Sierra 
de las Damas, State of Chihuahua, to 
the Real del Monte Co., of Pachuca, for 
160,000 pesos is confirmed. 

The state government of Oaxaca has 
reduced the land tax on mines 50 per 
cent; also 50 per cent of the taxes due 
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to the state treasury on production, 
and remits back taxes to date, pro- 
vided the present year’s obligations are 
promptly met. This action was taken 
to assist the mining operations in the 
state, many mines having closed be- 
cause of the low price of silver and 
inability to meet mining taxes. 


CONGRESS REDUCES SILVER TAX 


Congress has finally passed an emer- 
gency measure intended to partly offset 
the bad effects of the tragic fall in 
silver. Under the provisions of this 
measure, when silver is quoted from 
57 to 60c. per ounce in New York, the 
federal taxation will be 5 per cent; 
over 54c. and under 57c. per ounce, the 
tax will be 4.25 per cent; from 51 to 
54c. per ounce, the tax is 3 per cent; 
48 to 51c., 1.75 per cent; 45 to 48c., 1 
per cent and under 45c. per ounce the 
tax will be .75 per cent. 

With regard to low-grade ores carry- 
ing exclusively silver and gold, the 
following rates are established: From 
8 to 9 peso ore, a reduction of 40 per 
cent of the present tax is allowed; 
9 to 10 pesos, 30 per cent; 10 to 12 
peso ore, 20 per cent. The government 
is also making a study of railway tar- 
iffs for the purpose, if practicable, of 
making certain reductions on low-grade 
ores which cannot stand the present 
rates of transportation. 

The Department of Commerce, In- 
dustry, and Labor continues to publish 
statistics and arguments intended to 
minimize the effects of the depression 
in silver prices. A recent statement 
says that prior to 1885, in which year 
the first metallurgical plant was estab- 
lished in Mexico for the treatment of 
copper ores, and later for the treatment 
of zinc and lead ores, the metal output 
of the country was almost exclusively 
gold and silver. The average annual 
output of silver in the fifteen years 
immediately prior to 1885 was 669.898 
kilos and of gold 1,570 kilos. Silver 
then represented, in values, 97.03 per 
cent of the annual mineral output of 
the country. In 1920. though silver 
continued to lead all other metals in 
production. the actual value only rep- 
resented 42.08 per cent of the values 
of all mineral productions. The mint 
in the City of Mexico has stopped the 
coinage of silver. 


Dos ESTRELLAS SETTLES 
LABOR TROUBLES 


According to the best information 
obtainable. Dos Estrellas has settled its 
labor troubles, at least for the present, 
and the threatened suspension has been 
averted. It is understood that an aver- 
age reduction in the pavrolls of about 
18 per cent was accepted. Dos Estrel- 
las has been running about 200 tons 
daily at a cost approximately of 7 
pesos per ton. 

Albert Be'langer, consulting engineer 
for the Rothschilds (Paris) interests in 
Mexico, has returned to Eurone after 
several weeks spent on properties of 
the syndicate, princinally at the Boleo 
mines, in Lower California. Mr. Bel- 
langer reports conditions good, except 
for the recent copner tax. Labor trou- 
bles have been adjusted. The sum of 
48.000.000 francs was recently sub- 
scribed in Paris for the purpose of 
increasing operations at Boleo. 
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London Letter 


By W. A. Doman 


Special Correspondent 





Burma Completes Satisfactory 
Year—Bawdwin Increases 
Operations 


London, Dec. 28—Despite all the 
drawbacks experienced by the Burma 
Corporation during the twelve months 
ended June 30 last, the report and 
accounts for that period are entirely 
satisfactory. The working profit is 
£1,361,357, which, with miscellaneeous 
income, makes the gross working profit 
£1,449,450, compared with £1,413,341 in 
the preceding twelve months. The total 
dividends amount to 13 annas per share, 
free of tax, an increase of 1 anna over 
the 1925 period. Shareholders in this 
corporation have had considerable diffi- 
culty in reclaiming income tax on their 
dividends, and though the London office 
has assisted them in every way pos- 
sible, it has not been able to achieve 
very much, for I believe that only about 
10 per cent of shareholders have ap- 
plied for a refund of tax. Now the 
position will be even worse, for all 
income-tax repayment claims must be 
made through the Indian office, as the 
Indian Government has taken the mat- 
ter in hand. This is unfortunate, as the 
Burma Corporation shares constitute a 
fine investment, but are not likely to 
increase in popularity with the difficul- 
ties thrown in the way of reclaiming in- 
come tax—and it is no light matter, as 
I have been informed in authoritative 
quarters. 

At the Bawdwin Mines operations 
have continued on an increased scale, 
and the work of salving the area that 
had been under fire was so satisfactory 
that during the last quarter of the 
financial year 25 per cent of the ton- 
nage mined was derived from this area. 

The total tonnage mined during the 
twelve months was 356,222, in compari- 
son with 289,006 tons in the previous 
period. Thirty-five per cent of this 
tonnage was mined in the 540 level, but 
though the total extracted showed an 
increase of 23.3 per cent on the year, 
the grade, owing to the fire, was 
silghtly lower. In spite of lower silver 
and lead values there was an increase 
of 16.7 per cent in the silver content 
and of 15 per cent in the lead content, 
compared with the preceding period. 
That all of the ore extracted was not 
replaced was due to the fire, ore re- 
serves showing a decrease of 229.502 
tons at 4,140,571 tons. The metallic 
contents are given as 22.3 oz. silver, 
252 per cent lead, and 16.6 per cent 
zine, all of these values showing slight 
increases on the figures of the previous 
year. The general manager points out 
that 6 per cent more tonnage was 
treated in the twelve months under re- 
view, and that the lead concentrate sent 
to the smelter contained more lead and 
less zine per ton than in any previous 
year. Recovery of zinc as a commercial 
product increased from 22.4 per cent 
in 1924-25 to 36 per cent for 1925-26, 
being as high as 50 per cent for the 
final quarter of the year. Owing to 
the death of F. A. Govett, Sir Robert S. 
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Horne has been appointed chairman of 
the company. 

The slowing down of the motor-car 
industry in the United States has been 
watched with much interest on this 
side, as, if the motor-car industry is 
unfavorably affected, less tin is re- 
quired. Reports have been received 
of a reduction of employment, and this, 
together with larger shipments of metal 
direct from the East, and the expecta- 
tion of an increase in the total visible 
supplies at the end of the year, has 
caused a setback in the price of tin to 
£301 per ton. Though this condition of 
affairs is regarded as transitory, it cer- 
tainly came as shock to bulls of tin 
who had been looking for higher prices 
and, in fact, who had talked about 
higher prices ruling for some years. 


Brazilian Exports of Manganese 
to U. S. Increase 


Practically all of the manganese ore 
exported from Brazil is shipped from 
Rio de Janeiro, whose shipments to the 
United States during the first ten 
months of last year amounted to 
253,640 long tons, valued at $3,002,- 
499, compared with 200,612 tons, valued 
at $2,465,297, in the January-October 
period of 1925, states a report by the 
U. S. Department of Commerce. These 
shipments are largely dependent upon 
the available railway facilities from 
the mines to Rio de Janeiro. 


Soviet Manganese Concession 


It is reported from Moscow that 
W. A. Harriman has reached an agree- 
ment with the Soviet government for a 
modification of the Georgian manganese 
concession. Harriman wished to drop 
the clause providing for building of a 
railway at Tchiatouri, because he found 
the cost three times the amount origi- 
nally undezstood. He has proposed to 
substitute a narrow-gage line instead. 

Harriman is said to have proposed 
to form a financing company for Russo- 
American trade, with New York bank- 
ers participating with $5,000,000 capi- 
tal. Mr. Harriman, who is now visiting 
Georgian manganese fields, will return 
to New York about the middle of Janu- 
ary. He stated that the Georgian out- 
put is now 180 carloads daily. 

Rowack Gruenfeld, with the backing 
of the Deutsche Bank, is reported to 
have secured an extension of the Niko- 
pol, Ukraine, manganese concession for 
another year after 1927, making it 
doubtful if W. A. Harriman will be 
successful in suppressing this competi- 
tion with his Georgian concession. It 
is reported that the German competitor 
is making Soviets a preliminary pay- 
ment of 3,000,000 rubles. Final details 
will not be concluded until the end of 
January. 


Spain Removes Export Duty 
on Iron Ore 


The Government of Spain has re- 
moved the export duty on iron ores in 
order to facilitate the operation of the 
iron mines. Further revision of the 
duties on exportation of other ores and 
metals is under consideration. 
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Bombay Letter 
By S. G. Warty 


Special Correspondent 





Steady Decline in Petroleuam— 
Iron Production Increases— 
Manganese Exports Drop 


Bombay, Dec. 11—Statistics of petro- 
leum production in India during re- 
cent years prove that it is becoming 
more and more difficult to maintain the 
output at the high level reached in 1919 
and 1921, when production reached 
305,000,000 gal. In 1924, the produc- 
tion was 294,000,000 gal. and in 1925, 
289,000,000 gal. Dr. Pascoe, director 
of the Geological Survey of India, says 
that the inevitable decline has set in 
and, with possible interruptions, is 
likely to continue slowly and steadily 
during the present generation unless a 
new field of importance is discovered. 
The chances of the latter recede year 
by year as exhaustive geological re- 
search continues to prove fruitless. Dr. 
Pascoe advises a conservative policy 
rather than one of intensive develop- 
ment, especially in view of the national 
importance of this mineral asset. 

The quantity of iron ore produced in 
India has been steadily increasing. In 
1923 there was an increase of 29 per 
cent over the record for the previous 
year; in 1924 an increase of 75 per 
cent, and in 1925 an increase of 7 per 
cent, the production in the last year 
amounting to 1,544,000 tons. The out- 
put of refined products at the Tata 
works at Jamshedpur showed substan- 
tial increases in pig iron and steel, 
including rails. The former rose from 
540.140 tons in 1924 to 563.160 tons in 
1925 and the latter from 218,500 tons 
in 1924 to 310,000 tons in 1925. Between 
the same periods there was a decrease 
in production of ferromanganese, from 
9,000 tons to 6,500 tons. The produc- 
tion of the Bengal Iron & Steel Co. and 
the Indian Iron & Steel Co., now amal- 
gamated, together amounted to 300,000 
tons of pig iron, 6,000 tons of iron cast- 
ings, and 29,000 tons of sleepers and 
pipes. The Mysore Iron Works pro- 
duced 16,700 tons of pig iron. Total 
pig iron production amounted to 880,000 
tons, of which 382,000 tons was ex- 
ported. 


MANGANES£ PRODUCTION INCREASES 


The total output of manganese ore 
in 1925 amounted to 840,000 tons, an 
increase of about 37,000 tons over 1924, 
but exports showed a decline during 
the period from 658,000 tons to 604,000 
tons. 

The decline in exports is due to the 
steadily increasing consumption of man- 
ganese ore at the works of the three 
principal Indian iron and steel com- 
panies, not only for the use in the steel 
furnaces at the Tata works and the 
manufacture of ferromanganese, but 
also for addition to the blast-furnace 
charge in the manufacture of pig iron. 

Exports of Indian coal are steadily 
increasing, which shows that the indus- 
try is slowly but steadily reviving from 
the adverse conditions that had over- 
taken it. 
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Recent Technical Publications 


Reviews, Abstracts, and References 





For Both the Lay and 
Scientific Reader 


Our Mobile Earth. By Reginald A. 
Daly. Charles Scribners’ Sons, New 
York. Price, $5. 


This is an attractive volume in which 
a vast amount of material is simply and 
lucidly set forth. The large print, 
ample spaces, and numerous illustra- 
tions have done their important part in 
making reading a pleasure, and the 
author has plainly exerted himself to 
the utmost to make the language sim- 
ple and his meaning clear. The prev- 
alent pedantry and love of the ter- 
minology of the scientist is here openly 
and studiously abandoned—no unusua 
word is used where a simpler one could 
do. The text is also sprinkled with 
patient explanations and asides which 
give an air of leisure to the volume,—a 
spirit quite in keeping with the subject, 
for though our earth is undoubtedly 
mobile, as the title of the book states, 
yet this mobility is very ancient, and 
it will undoubtedly endure for myriads 
of years. 

The casual reader either of this re- 
view or of the book might deem it a 
semi-popular contribution for the pub- 
lic. There are no footnotes, no citing 
of literature (except in an appendix), 
no pseudo-conscientious references to 
what everybody else has thought and 
written on the subject since geological 
literature began. It is a plain story, 
told as simply as the situation allows. 
It presents the views of the author as 
to all the complicated phenomena of 
earth movement in all its phases; it 
puts forth the views of Professor R. A. 
Daly—take ’em or leave ’em. Students 
will probably take some, and leave 
others—at least in suspense—accord- 
ing to their views. The reviewer is 
no exception. But as an example of a 
highly scientific work which combines 
near the maximum amount of literary 
value, the book represents a pattern 
which might well be widely followed. 

As to the scope, the chapter heads 
give an indication. Chapters I and II 
are on Earthquakes; and to these chap- 
ters the general as well as the scientific 
reader is recommended. Chapter III 
treats of the Earth’s Interior; Chapter 
IV is on Volcanic Action; Chapter V 
on Changes of Sea Level and Distortion 
of the Earth; Chapter VI on Mountain 
Ranges and Chapter VII discusses their 
origin; while Chapter VIII treats of 
the evolution of the Face of the Earth. 

If and where the author ventures 
partly or whole-heartedly into the 
realms of speculation, he warns the 
reader that such is the case. He has 
collected and presented a vast array of 
facts, a veritable mine of information, 
regardless of deductions. Some of his 
views are novel—that is, stated in this 
book for the first time. Space does not 
permit individual criticism of the con- 
clusions involved; indeed, one would 
hardly attempt it before reading the 
book a second and a third time. All in 
all, a very marked contribution to 
science and literature and a fitting suc- 


cession to the illuminating work by the 
same author on Igneous Rocks and 
Their Origin. J. E. SPURR. 


—>—_— 


Economic Geology—The September- 
October issue of Economic Geology 
(Lancaster, Pa.; price 75c.) contains 
the following articles: “Successive 
Banding Around Rock Fragments in 
Veins,” pp. 19, by J. E. Spurr; “Oil 
and Gas Accumulation, Clinton Sand, 
Ohio,” pp. 28, by W. L. Russell; “Sig- 
nificance of Hematite in Certain Ore 
Deposits,” pp. 19, by G. Gilbert; “Sedi- 
mentary Analysis of Limestones of the 
Chester Series,” pp. 9, by J. E. Lamar; 
and “Ore Deposition at Premier Mine, 
B. C.,” pp. 20, by W. D. Burton. 

The November number of the same 
magazine contains: “The Soudan For- 
mation and the Origin of the Vermilion 
Iron Ores,” pp. 17, by J. W. Gruner; 
“Brief History of the Oil Position in 
Australasia,” pp. 4, by A. E. Broué; 
“The Preparation of Polished Sections 
of Ores,” pp. 18, by M. N. Short; ‘“Nat- 
ural Gas Beds, Golden Eagle Field, 
Wyoming,” pp. 31, by Edwin Binney, 
Jr., and “Minerals of the Intermediate 
Zone, Butte, Mont.,” pp. 14, by W. M. 
Agar. 

The December issue of Hconomic 
Geology contains the following papers: 
“Revision of Coal Estimates for West 
Shansi, China,” pp. 15, by M. L. Fuller 
and F. G. Clapp; “Geology of the 
Jerome District, Arizona,” pp. 18, by 
J. L. Fearing, Jr.; “A Salt Dome in 
Northern Siberia,” pp. 9, by I. P. Tol- 
machoff; “Tourmaline-Bearing Cinna- 
bar Veins, Mazatzal Mts., Arizona,” 
pp. 11, by Carl Lausen; and “Bauxite 
in Alabama,” pp. 12, by W. B. Jones. 


Alaskan Surveys—U. S. Geological 
Survey Bulletin 783-E, pp. 16, by Philip 
S. Smith, J. B. Mertie, Jr., and W. T. 
Foran, is a “Summary of Recent Sur- 
veys in Northern Alaska.” The coun- 
try covered is part of the 35,000-mile 
tract set aside by President Harding 
as a naval petroleum reserve; that is, 
provided there is any oil there. Two 
seepages near Camp Simpson are the 
only indications herein reported, and 
they are not enough to make any 
scandal likely. 


Geophysical Prospecting—Dr. C. A. 
Heiland discusses “Geophysical Meth- 
ods in Mining” in an 8-page article 
in The Mining Congress Journal for 
November (Washington, D. C.; price 
30c.). He deals with the measurement 
of the gravitational, magnetic, radio- 
active, geothermal, and spontaneous 
electrical effects produced by ore de- 
posits. 


Milling at Midvale—“‘Milling Prac- 
tice at Midvale, Utah,” was discussed at 
some length by C. A. Lemke in an 
article under this title in the Oct. 30 
issue of The Arizona Mining Journal 
(Phoenix, Ariz.; price 20c.). A _ selec- 
tive separation of lead-zinc-iron sul- 
phides by the flotation process is 
employed. 
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Colemanite in California—L. F. Noble 
contributes an 1l-page article on “A 
Colemanite Deposit Near Shoshone, 
Calif., With a Sketch of the Geology 
of a Part of Amargosa Valley,” to 
Bulletin 785 of the U. S. Geological 
Survey, this being known as Part D. 
The orebody is being worked by the 
Pacific Coast Borax Co. and consists 
of colemanite mixed with clay, shale 
and some ulexite. Copies of the bul- 
letin may be obtained on request to the 
Survey, Washington, D. C. 


Industrial Diamonds—The Selma Mer- 
cantile Corporation, 15 Moore St., New 
York City, representing Anton Smit & 
Co., of Antwerp, has published a brief 
but informative pamphlet entitled 
“Diamonds for Industrial Purposes.” 
Part 1 describes carbons, ballas, borts. 
splints, and diamond points. Part 2 
discusses the principal uses of diamonds 
in rock drilling and boring, trueing 
grinding wheels, diamond dies, and 
diamond saws. Copies of this 20-page 
pamphlet may be obtained on request. 


Mining Accidents—‘Metal-Mine Ac- 
cidents in the United States: 1924,” 
by W. W. Adams, U. S. Bureau of 
Mines Bulletin 264, was recently pub- 
lished. The fatality rate during the 
year was increased by the loss of 41 
lives in the Milford mine flood, in Min- 
nesota, on Feb. 5, 1924, but the general 
trend has been downward since sta- 
tistics became available in 1911. Copies 
of the bulletin are available for 15c 
each from the Superintendent of Docu- 
ments, Washington, D. C. 


Canadian Mines — “The Financial 
Post Survey of Mines, 1926,” is perhaps 
the best guide and _ directory of 
Canadian mining and mining companies 
that is obtainable. Brief histories and 
future possibilities of the various min- 
ing districts of the Dominion are given, 
and each individual property is given 
space in the manner made familiar in 
Weed’s “Handbook.” Numerous charts, 
tables, photographs ——- and advertise- 
ments—are incorporated in the 300-odd 
pages that make up the book. An ex- 
cellent job has been done. To those 
who might think at first glance that 
the book has no index, it may be said 
that an excellent one begins on page 7 
in the front of the book, instead of in 
the usual position at the end. The 
book is published by the Maclean Pub- 
lishing Co., Ltd., Toronto. Whether or 
not a charge is made for it is not 
stated. 


Electrical Prospecting—“Results Ob- 
tained by the Schlumberger Method of 
Electrical Prospecting” in Japanese 
mines are discussed in a 26-page article 
illustrated with many colored maps and 
charts, in Vol. 4, No. 3, of the Memoirs 
of the College of Engineering, Kyoto 
Imperial University, Kyoto, Japan. The 
author is Yoshizo Fujita. 

In the November Bulletin of the 
Canadian Institute of Mining and 
Metallurgy (Drummond Building, 
Montreal; price $1) also appears 27 
pages of matter relating to methods of 
electrical prospecting, including brief 
papers on Swedish Methods, by Hans 
Lundberg, on the Elbof Method, by 
E. E. Mueser, and on the Schlumberger 
Method, by Sherwin F. Kelly. 
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People You Should Know About 





F. S. Gourley, sales manager for the 
Calumet & Hecla Consolidated Copper 
Co., has resigned, and has accepted a 
position in the sales department of 
Guggenheim Bros. 


C. T. Eastman, president of the Amer- 
ican Development Corporation, has 
been in Reno, Nev., from his San Fra .- 
cisco headquarters. 


C. T. Van Winkle, consulting engi- 
neer of Salt Lake City, has returned 
from a professional visit to the Black 
Hills district, South Dakota. 


Fred L. Cole, manager for the T. F. 
Cole interests in Nevada, has returned 
to his home in Tonopah from a visit 
in Southern California. 


Alex Wise, president and manager of 
the Flowery Mines Co. .ear Virginia 
City, Nev., has returned to Virginia 
City from San Francisco. 


L. D. Gordon, president and manager 
for the San Rafael Development Co., 
operating at Quartz Mountain, Nev., is 
in San Francisco on business. 


A. G. Burritt, Salt Lake geologist 
and oil operator, returned to Salt Lake 
for the holidays from the Piney-La 
Barge field, near Kemmerer, Wyo. 


J. D. Coplen, of Los Angeles, former 
owner of what is now the Inspiration 
copper mine, which he sold in 1908, 
was a recent visitor at Tucson, Ariz. 


John C. Callinan, who with associates 
recently purchased the Baker-Paton 
copper property in northern Manitoba, 
has returned from the property to 
Toronto. 


William H. Hax, of Scranton, Pa., 
who is at the head of the Basin Mon- 
tana Tunnel Co., is in Butte attending 
to details looking toward the starting 
of operations. 


R. N. Diggles, of Gazelle, Calif., has 
accepted a position as metallurgist and 
mill superintendent with the Bucking- 
ham Mina Consolidated Mines Co., at 
Battle Mountain, Nev. 

R. C. Canby, consulting metallurgist 
of Wallingford, Conn., returned from 
Buenos Aires on Dec. 29, and has gone 
south to report upon a proposed im- 
provement in the cyanide process. 


W. H. Emmons, geologist, has been 
engaged by the Mining Corporation of 
Canada to make an examination of the 
corporation’s holdings in Montbray 
Township, in the Rouyn area of the 
Province of Quebec. 


The Marquis of Anglesea, who owns 
petroleum and gas rights covering 
4.880 acres 22 miles south of Calgary, 
Alberta, on which gas has been struck 
at shallow depths, is arranging to drill 
for oil in the spring. 

S. Power Warren, of the Colorado 
School of Mines, has just returned from 
a trip to Canada, where he was called 
to the Tetreault mine, at Notre Dame 
des Anges, Que., for a conference with 
the men in charge for the British Metal 
Corporation. 

_ Dr. W. L. Goodwin has been conduct- 
ing a series of prospectors’ classes 





under the auspices of the Ontario De- 
partment of Mines at Sault Ste. Marie, 
and states that results showed a marked 
improvement compared with the classes 
of previous years. 


T. L. Joseph, a University of Utah 
graduate, and now superintendent of 
the North Central Station of the U. S. 
Bureau of Mines at the University of 
Minnesota, has been awarded the $200 
cash award from a fund donated by 
Mrs. Margaret Hilles Johnson, in mem- 
ory of her husband, J. E. Johnson, Jr., 
for recognition of service to the metal- 


T.L. Joseph 


lurgy of iron and steel. Mr. Joseph, 
who was awarded the prize by the 
Girectors of the A.I.M.E. for contribu- 
tions to blast-furnace operations, took 
the degree of M.A. at the University 
of Utah in 1917. He was formerly 
chemist for the International Smelting 
Co. at Tooele. This position he resigned 
to join the army during the war. After 
being discharged from the service in 
1919 he accepted a position as metal- 
lurgical chemist with the Bureau of 
Mines and was assigned to the north 
central station. 


Lewis Merritt, Duluth mining man, 
recently spent a week visiting Utah 
mines adjacent to Salt Lake. Mr. Mer- 
ritt is heavily interested in the Moscow 
Silver Mines Co. enterprise in the Star 
district near Milford. 


J. O. Elton, manager of the Inter- 
national Smelting Co., recently made a 
trip to Butte, Mont., to attend the 
funeral of Harry S. Ware, assistant 
general superintendent of the Anaconda 
Copper Mining Co. reduction works. 


Leo Hannebach, for many years as- 
sociated with the metallurgical depart- 
ment of the American Smelting & Re- 
fining Co., has been transferred from 
San Francisco headquarters of the com- 
pany to the ore-purchasing department 
at Salt Lake. 


Charles A. Burdick, mining and met- 
allurgical engineer and formerly val- 
uation engineer, Bureau of Internal 
Revenue, Income Tax Unit, has re- 
signed from government service and 
opened offices in New York and Wash- 
ington, D. C., for private practice. 


111 


B. B. Nieding, of Kennecott, Alaska, 
general manager of the Kennecott and 
associated mining companies, recently 
spent several days in the Coeur d’Alene 
mining district, Idaho, for the purpose 
of inspecting the flotation process as 
practiced in the various mills of the 
district. 


Dr. H. Pirow has been appointed 
Government Mining Engineer to the 
Union of South Africa. He was born 
in the Graaf-Reinet district of the Cape 
and was educated in South Africa and 
Europe. In 1923 he obtained the first 
doctor of science degree awarded by the 
Witwatersrand University to a mining 
student. 


H. W. C. Prommel, consulting geolo- 
gist, who made the first detail maps of 
the Colorado River structures in San 
Juan County, Utah, now attracting con- 
siderable attention, has changed his 
headquarters from Wichita Falls, Tex., 
to Denver, where he will engage in 
private practice. Mr. Prommel made a 
reconnoissance of the territory adjacent 
to Las Vegas, Nev., before the holidays. 


Premier Taschereau of the Province 
of Quebec has returned from a journey 
covering 1,500 miles to the Quebec and 
Ontario gold fields, in which he was 
accompanied by a large party compris- 
ing S. J. Hungerford, vice-president of 
the Canadian National Railway; J. Y. 
Murdock, president of the Noranda 
Mines; Walter Mitchell; Senator Wil- 
son, and others. The Premier expressed 
himself as astonished at the progress 
made in the Rouyn field and satisfied 
with the railway operating between 
Rouyn and Taschereau, the results of 
which had justified the government in 
what it had done to meet the require- 
ments of the field. 
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Obituary 





Carl Akeley, inventor of the. cement 
gun and a noted American big-game 
hunter, died recently at Kible, Uganda. 
He was sixty-two years old. 

Samuel B. Harper, secretary of the 
American Silver Co., died on Tuesday, 
Dec. 21, 1926, at Bristol, Conn. Mr. 
Harper was in his seventy-sixth year. 

Myron A. Folsom, attorney and min- 
ing man, died in San Francisco on 
Jan. 1. Mr. Folsom graduated from 
Stanford University in 1895. He be- 
came associated with the Crocker and 
D. O. Mills interests in the Bunker Hill 
& Sullivan company and was attorney 
for that company for twenty years. Mr. 
Folsom was fifty-four years old. He 
leaves a widow and four children. 


Harry S. Ware, assistant general 
superintendent of the Washoe Reduc- 
tion Works, at Anaconda, Mont., died 
on Dec. 6. Mr. Ware was born in Mem- 
phis, Mo., in 1879. He started in the 
laboratory at Anaconda in 1904, becom- 
ing subsequently chief chemist, super- 
intendent of blast and briquette plants, 
assistant superintendent of the smelter, 
and about 1916 was appointed to the 
position which he filled until his death. 
Mr. Ware joined the American Insti- 
tute of Mining Engineers in 1913 and 
was one of its most active workers. 
He leaves a wife and three children. 
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New Machinery and Inventions 





eee e| 
evreev eee, 
ae 


CAAA A kn 


Fig. 1—A positive-drive change gear 


Although the speed is variable between 
the driving and the driven units the action 
is positive, on account of the special con- 
struction of the chain. 


Though Variable in Speed 
This Drive Is Positive 


A type of positive-drive change gear, 
known as the “P.I.V.” (positive infi- 
nitely variable), in which it is possible 
to alter the speed ratio between a driv- 
ing and a driven shaft to an indefinite 
degree within the range of the gear, 
has been developed by the P.I.V. Gear 
Syndicate, Ltd., 7 Princes Street, West- 
minster, London, S.W.1. 

The essential principle of the gear 
consists in the use of a driving chain 
of special construction which runs, if 
necessary, at short centers between two 
split pulleys of the opposed conical disk 
type, one set on each shaft, sloping 
down at an angle of 30 deg. to the shaft 
on the inner faces. These faces con- 
tain alternate ribs and grooves radiat- 
ing from the center, which are broader 
at the periphery and narrower at the 
hub, while also the two halves are 
staggered in the sense that a rib is 
always opposite a groove. The chain 
is engaged at the edges by these ribs, 
which act as teeth, so that the drive is 
positive. 

The chain consists of composite links 
formed of plates A (Fig. 1) with a 
longitudinal slot containing a sleeve or 
easing B open at each side, inside of 
which is a pack of small thin steel 
plates or slats C, which are, however, 
loose in the sense that each can move 
in a direction at right angles to the 
travel of the chain. These slats pro- 
ject in turn from each side into the 
grooves between the ribs, and in run- 
ning, as a link enters the V of the pul- 
leys, the ribs or teeth of one side of the 
pulley push the requisite number of 
slats across into the space on the oppo- 
site pulley face. Also to insure con- 
tinous and easy running the driving 
edges of the wheel teeth are not at 
right angles to the wheel faces, but are 





inclined somewhat so that there is 
no possibility of half a slat being neces- 
sary to fill the space completely. 

To altcr the speed of the driven 
shaft, tke halves of each of the split 
pulleys are made to slide along the 
shaft by turning the handle D, Fig. 2. 
This operation brings the faces of one 
pulley closer together and at the same 
time pushes the faces of the other 
pulley farther apart, thus changing the 
relative speed of the two shafts. 

The smallest standard gear is rated 
up to 5 hp. and has a speed ratio of 
6 to 1, the whole being contained in a 
closed box 204x134x10 in. The next 
larger size is rated up to 15 hp. with 
the same ratio and an over-all size of 
29x134x14% in. 





Fig. 2—Speed changes easily made 


When desired the speed of the driven unit 
in changed by turning handle D. The whole 
arrangement can be obtained in a closed 
box flooded with oil, or operated as an 
open drive at long centers. 


Oil Pressure Operated Remote 
Control Valve 


A remote control made by the Gen- 
eral Electric Co., Schenectady, N. Y., 
operates a valve with oil pressure, elec- 
trically controlled. The valve is opened 
and closed by oil that is pumped into 
the cylinder by a small motor-driven 
rotary pump. The control equipment 
consists of a reversing switch, two in- 
terlocked pressure switches and an 
“open-closed-stop” push-button station. 
The energizing coil on the reversing 
switch is connected through the con- 
tacts on the pressure switch so that, 
when one of these devices is opened, 
the other is closed. The coil is also 
connected to the push-button stations. 

In order to open the valve, the “open” 
button is depressed. Oil is pumped 
trom the top of the valve cylinder into 
the bottom, thus forcing up the piston 
and opening the valve. When the valve 
is open it builds up the pressure on the 
pressure switch, opening the energiz- 
ing circuit and the reversing switch 
and, because of the interlocking fea- 
tures on the devices, it closes the pres- 
sure switch contacts on the closing side 
of the valve. 

To close the valve the “closed” but- 
ton is pressed, the oil is pumped from 
the bottom of the valve cylinder to the 
top and the piston is forced down. As 
the gate seats pressure is built up. 
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This opens the pressure switch and 
thus stops the motor. The pressure 
switch is placed in position for operat- 
ing when it is desired to open the valve. 
Incandescent lamps are so arranged 
that they indicate at all times the posi- 
tion of the valve, whether open, operat- 
ing or closed. 


Controlling Load Ratio 
in Belgium 


By use of transformers equipped with 
load ratio control, a Belgian copper re- 
finery will control the current used in 
its electrolytic processes by varying 
the voltage applied to a rotary con- 
verter, and without interrupting the 
circuit. By this method the Oolen Re- 
finery of the Société Générale Metal- 
lurgique de Hoboken will be able to 
exercise remote control of its processes 
by means of two push buttons on the 
control panel. 

The installation will consist of two 
915/1840-kw., 750-r.p.m. synchronous 
converters and two oil-cooled trans- 
formers rated 2,055 kva., together with 
necessary switchgear. This equipment 
will be installed in a new refinery in 
Hoboken, Belgium, where copper from 
the Belgian Congo will be brought and 
refined. All the electrical equipment 
will be of General Electric manufac- 
ture, and that company is now also 
building three 4,000-kw. motor gener- 
ators for a large leaching plant in the 
Belgian Congo, a subsidiary of the 
Société Générale Metallurgique de Ho- 
boken. 

The Belgian transformers will take 
their power from a 3-phase, 6,600-volt, 
50-cycle circuit and will deliver 5,270 
amps. to the rotary converters at a 
pressure which can be varied from 66 
to 130 volts in nine steps. Finer ad- 
justments in the direct current voltage 
will be obtained by field control. 

The motor drive of the load ratio 
control will accomplish one complete 
tap change in about ten seconds. It 
will be possible to operate the tap- 
changing mechanism by hand, with the 
motor disconnected. On the switch- 
board there will be an indicating in- 
strument to show the attendant on 
which tap the transformer is operating. 





Exterior view of transformer. Housing 
of tap-changing mechanism is open 
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Longer Life for Speed Reducer 
Through Smooth Operation 


The manufacture of speed reducers 
using herringbone gears has been an- 
nounced by the D. O. James Mfg. Co., 
1122 W. Monroe St., Chicago, Ill. These 
units are being built in reduction ratios 





Smoothly running herringbone gears 


of from 2 to 1, to 150 to 1, and in capac- 
ities of from 2 hp. to 200 hp. The com- 
pany states that these reducers are 
being built to fill a demand for heavy, 
rugged and durable types, especially 
under conditions where heavy equip- 
ment is driven. 

On account of using herringbone 
gears the builder claims that all back- 
lash and play are practically eliminated, 
which gives longer life because there 
is less resulting shock vibration and 
friction. The design has provided for 
overlapping action which gives smooth- 
ness and is also noiseless. 





Spring Motor Quick Trip Made 
for Recording Meters 


About a year ago the Esterline- 
Angus Co., Indianapolis, Ind., an- 
nounced an electric-motor-driven quick- 
trip graphic instrument for making 
records at exceedingly high chart 
speeds. In this instrument an electric 
motor, running continuously, is brought 
into engagement with the chart drive 
by an electro-magnet whenever an elec- 
trical disturbance occurs. As a result 
of the experience with these instru- 
ments a demand sprung up for a quick- 
trip instrument which does not have 
the continuously running motor. There 
are many places where a separate cir- 
cuit for the operation of the motor is 
not available and obviously such a 
machine could not well be operated 
from the circuit whose disturbances it 
is intended to record. 

To meet this demand the company 
has developed a spring motor capable 
of driving the chart for several min- 
utes at a speed of 3, 14, or 3 in. per 
second. These instruments are in every 
way standard, except for the attach- 
ment which makes the high chart 
speeds possible. When conditions are 
normal the clock in the instrument 
case drives the chart at slow speed. 
When a disturbance occurs the closing 
relay operates an electro-magnet in the 
motor case and in less than , second 
the spring motor brings the chart to 
either 3, 14 or 3 in. per second. As 
soon as the disturbance ends the relay 
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opens the circuit of the electro-magnet, 
the spring motor continues to drive the 
chart at high speed until it is brought 
to the proper time, when the motor is 
disconnected and the clock resumes 
driving the chart at slow speed until 
the next disturbance occurs. The de- 
vice for resetting the chart to the 
proper time after a disturbance is an 
essential one, as operation at high 
chart speed throws the chart out of 
time, and resetting it to the proper 
time insures that a succeeding disturb- 
ance will be recorded at the proper 
hour of the day. The spring motor has 
sufficient capacity to record four or five 
successive disturbances without requir- 
ing re-winding. This, it is stated, has 
been found in practical operation to be 
sufficient. 


Long Range Floodlight 


A new 24-in. diameter Golden Glow 
floodlighting projector has been placed 
on the market by the Electric Service 
Supplies Co., Philadelphia, Pa. This 
new projector is known as type FLA- 
2430 and is to meet service condition 
such as imposed where space for tower 
location is available only at either end 
of the area to be floodlighted. This new 
unit projects a long-range beam of 
high intensity. 

Type FLA-2430 floodlighting projec- 
tors consist of cast aluminum alloy 
case, approximately in. thick, 
equipped with hinged rear door made 
of the same material and in which a 
24-in. diameter “Golden Glow” or 
crystal mirror glass reflector is flexibly 
mounted. This construction provides 
easy access to the reflector for re- 
lamping or cleaning without disturbing 
the lamp or its focusing, or the direc- 
tional training of the floodlight. The 
focusing device is fitted with a Mogul 
socket. 

The apparatus is adapted for use with 
standard 1,000 to 1,500-watt type “C” 
Mazda lamps with the PS-52 bulb for 
regular floodlighting or the 1,000-watt 
type “C” Mazda lamps with the G-40 
bulb for highly concentrated long- 
range work. The entire unit is mounted 
on a swivel trunnion allowing for direct- 
ing the beam of light in any direction 
and with provision for locking firmly 
in position. 


An Automatic Sump Pump 


The new automatic sump pump 
manufactured by the Buffalo Steam 
Pump Co., Buffalo, N. Y., and used for 
draining pits, cellars, and excavations, 
is said to offer five particular advan- 
tages: (1) It is easily installed, being 
a self-contained unit which upon ar- 
rival needs only to be uncrated and 
connected to the electric current sup- 
ply; (2) the motor shaft and pump are 
entirely inclosed and positively pro- 
tected from action of sump water; (3) 
all parts are easily accessible; (4) ball- 
bearing thrust is used to carry the 
weight of the moving parts, and is 
adjustable to conditions of alignment; 
(5) oil in place of grease is used to 
lubricate the thrust, since it is claimed 
to be far superior for the intermittent 
use to which the bearings are sub- 
jected. 
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New Headlight Using “Pyrex” 
Lens Decreases Breakage 


In announcing its new Imperial type 
MB headlight, the Ohio Brass Co., 
Mansfield, Ohio, believes it has made a 
decided improvement in its product. 
This type incorporates features which 
the company states have made its other 
styles popular, besides being smaller, 
more compact and having greater 
strength. 

Pyrex glass is used for the lens and 
is protected by a guard which makes 
the usual grids unnecessary. The re- 
flector, though but 5% in. in diameter 





An improved locomotive headlight 


according to the manufacturer, gives 
ample light both at a distance and near 
the locomotive. The reflector is made 
of silvered Pyrex glass. 


New Pinion Puller Is Light, 
Quick, and Safe 


Speed, light weight and safety are 
claimed by the Duff Mfg. Co., Pitts- 
burgh, Pa., for a new pinion puller that 
this firm has just announced. 

This pinion puller is quickly at- 
tached and a few strokes of the lever 
bring the device into full tension and a 
further operation removes the pinion. 
Three sizes are available for various 
sizes of pinions, pulleys and flywheels. 
The housing and the jaws are made of 
case-hardened steel, and ball bearings 
are used throughout. According to the 
manufacturer a uniform force is 
exerted around the entire circumfer- 
ence of the pulley. 


Catalogs 


Ventilation—The Coppus Engineer- 
ing Corporation, Worcester, Mass., in 
its Bulletin 121, just received, describes 
compressed-air driven (Vano and Ven- 
tair) blowers and exhausters for mine 
ventilation. 


Rock Drills—Bulletin 851 of the Chi- 
cago Pneumatic Tool Co., 6 East 44th 
St., New York, describes the CP-5 
drifter. This machine is offered as a 
fully developed device suitable for 
practically all mining, quarrying, and 
contracting work requiring a drill of 
this type. Its weight, fully equipped, 
is 118 lb. Advantages claimed for it 
besides this are its high drilling speed, 
ease of operation, durability, and de- 
pendability. 





114 


ENGINEERING AND MINING JOURNAL 





Vol. 123, No. 3 


Market and Financial News 





U. S. Smelting Earnings Decline 
Slightly During Last Year 


Surplus of $1,000,000 Expected—Better 
Metallurgy Offsets Lower Metal 
Prices in Utah 


Consolidated earnings of United 
States Smelting, Refining & Mining 
Co. for eleven months ended Nov. 30 
amounted to $5,614,437 after interest 
and reserves for taxes. This compares 
with net on same basis of $5,998,677 in 
corresponding months of 1925. 

After the period’s dividend on pre- 
ferred stock, final net for 351,117 shares 
of common amounted to $1,762,221, or 
$5.01 per share, against $5.56 a share 
earned on the common in 1925. 

In a review of the situation officials 
estimate that in completing the profit 
and loss account for the year, the De- 
cember earnings and_ miscellaneous 
annual adjustments (including adjust- 
ment of inventories to cost or market, 
whichever is lower) will increase the 
gross earnings now reported to more 
than $6,500,000, and will increase the 
net earnings to more than $4,000,000. 
After providing all dividend require- 
ments for the year, it is estimated a 
balance of over $1,000,000 will be avail- 
able for additional reserves, for amorti- 
zation of property and other purposes, 
or for addition to surplus. 

An official statement says that earn- 
ings from the metal mines and reduc- 
tion works in the United States were 
substantially the same as in 1925. 
This result, in view of declining metal 
markets, was principally due to in- 
creased tonnage and better metallurgy 
resulting from installation of the new 
flotation mill at Midvale, which started 
operations in March of 1926. 

The output of the coal properties in 
Utah was 707,079 tons for the eleven 
months of last year, compared with 
789,633 tons for the same period in 
1925. This reduction in tonnage, com- 
bined with generally unsatisfactory 
condition in the western coal markets, 
has served to materially reduce profits 
from this source as well as from the 
railway serving the Utah coal fields. 

Earnings in Mexico have been main- 
tained throughout the period. The out- 
put for this last has averaged 104,000 
tons, compared with approximately 
100,000 tons for the same period in 
1925. This increase in tonnage, to- 
gether with improvement in the metal- 
lurgy, and somewhat better grade of 
ore has tended to offset the unfavorable 
silver market and other conditions. 

At the Nome fields in Alaska, says 
the statement, two of the four dredges 
completed their dredging for this sea- 
son in October and the remaining two 
dredges operated until early in Decem- 
ber, 2,735,000 cu.yd. being dredged with 
a gross output of approximately 
$1,200,000. At the Fairbanks fields in 
Alaska the construction program is 
being carried forward with satisfactory 
progress. 


Statistical Notes 


Gold Production for the United States 
is estimated by the Bureau of the Mint 
for 1926 to be $47,299,000. This is the 
lowest for any year since 1895, being 
$2,561,200 less than that of 1925. 


Manganese production in the Soviet 
Union virtually doubled during the 
Soviet fiscal year ending Sept. 30, 1926. 
Production was about 25 per cent 
greater than that of 1913. 


Under the first year of operation by 
the Harriman Georgian Managanese 
Co. the output of the Tchiatouri fields, 
in Soviet Georgia, was 772,000 metric 
tons, as compared with 436,000 in 
1924-25, an increase of over 80 per cent. 
The increase in the Nikopol fields, oper- 
ated by a Soviet trust, was even 
greater. Production was 815,000 metric 
tons as compared with 380,000 metric 
tons in 1924-25, an increase of 114 per 
cent, 


Exports from Tchiatouri were 472,000 
tons and from Nikopol 235,000 tons. 
It is estimated that about half of the 
Tchiatouri exports were shipped to the 
United States. 


Anaconda Copper Mining Co. has 
purchased the outstanding interests not 
heretofore owned by it in Anselmo Min- 
ing Corporation. Sinte 1920 Anaconda 
has been a half owner in the Anselmo 
property, which is a copper-zinc mine 
in the western part of the Butte camp 
and employs 200 men. Operating eco- 
nomies are expected to result from the 
change. 


Utah mining dividends for 1926 were 
the largest for any year except during 
the war. For the twelve months end- 
ing Dec. 31, a total of $15,073,500 in 
dividends was paid by Utah non-fer- 
rous metal mines. This is the largest 
sum every disbursed during the sixty- 
five years of Utah mining, except dur- 
ing 1916, 1917 and 1918. The peak was 
reached when $29,471,015 was distri- 
buted in 1917. 


Consolidated Mining and Smelting 
Co. of Canada, which operates the 
astonishingly productive Sullivan mine 
in British Columbia, makes a remark- 
able showing in the comparative pro- 
duction statistics for 1926 and 1925. 
The figures for the two years for the 
last quarters of each year are shown 
in the accompanying table. The figures 
do not include in either year lead bul- 
lion or zine concentrates shipped to 
plants other than those of the com- 
pany. On the other hand there are 
included in the figures metal from some 
custom ores that were purchased by 
the company. 


Refined Copper Stocks in the hands 
of producers in North and South Amer- 
ica increased from 73,856 tons at the 
end of November to 85,501 tons at the 
end of December, chiefly owing to a 
decline in domestic shipments from 
74,207 tons to 61,942 in December. This 
may be attributed to postponed ship- 
ments to make year-end inventories as 
small as possible, and was duplicated 
in the figures for December, 1925. 
Exports increased from 46,492 tons in 
November, to 52,837 tons, a satisfactory 
showing. The daily rate of production, 
which increased to 4,211 tons in Novem- 
ber, declined to 4,078 tons in Decem- 
ber, a step in the right direction, though 
production continues to be too far above 
shipments to make for a firm copper 
market. 


Mond Nickel Co. for the year ended 
April 30, 1926, earned £568,646, includ- 
ing interest and dividends received. 
After paying general charges and 
debenture interest, £425,035 was car- 
ried to the balance sheet. 


Cresson Consolidated Gold Mining 
and Milling Co., operating in the Crip- 
ple Creek district in Colorado, reports 
net returns for the last quarter of the 
year as $156,242, from the mining of 
29,996 tons of ore. During the year 
ended Aug. 31, 1926, 98,289 dry tons of 
ore were shipped, of a gross value of 
$1,377,849.31, averaging $14.01 per ton; 
the returns, less transportation and 
treatment, were $870,125.25, giving the 
ore a net value of $8.85 per ton. The 
company received as additional income 
the sum of $21,707.03 interest in bank 
depcsits, making a grand total of 
$891,832.28, with total expenses of 
$614,755.54, resulting in a net gain 
from operations of $277,076.74. The 
total cost per ton of ore produced was 
$6.25. This is a decrease of 18c. per 
ton over 1925. Production was 98,289 
dry tons, with an average return of 
$9.07 per ton. The entire cost was 
$6.25 per dry ton, resulting in a net 
profit of $2.82 per ton. The cost of 
mining is divided as follows: 


OME DENINNIINE 5 0s 5-.0 kd 2 Sa a ISS $0.0 0 
MMC ata aa hatnig <igisins dp Rae are-o ows a eS wate erS 0.470 
MINNIE orc 26. 5.6620 xen sauna vce RR TE ; 0.137 
PUN EN 3), 65 rre hen lea gids Gs & Sieve be 0.088 
Colorado Springs office................. 0.097 
PAINIDE ODOTATIOND 5 6.05.6 cad n'secees seven 5.450 

TEAR s6 sea ens es OSS Ne oe ae $6. 250 


New Cornelia copper output for De- 
cember is reported as 6,693,700 Ib. 
compared with 8,455,200 in November 
and 5,856,500 in December a year ago. 
Calumet and Arizona, of which New 
Cornelia is a subsidiary increased its 
output somewhat, reporting 3,902,00C 
lb., against 3,666,000 last month. 





Production Statistics Consolidated M. & S. Co. of Canada 
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Copper, tons 
Gold, ounces 


Fourth Quarter Full Year 
1926 1925 1926 1925 
33,424 30,214 124,996 103,036 
16,642 12,243 61,798 38,535 
2,309 183 10,561 183 
1,707 8,219 51,770 20,516 
1,844,1095 1,966,76 6,913,272 4,704,635 
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The Market Report 





Copper Market Much Better; Lead Also 
Picks Up 


Tin Quiet at Unchanged Prices—Increased Stocks Depress Zine 
Prices, but Sales Are Good 


New York, Jan. 12, 1927—The fea- 
ture of the week in the non-ferrous 
metal trade has been the rehabilitation 
of the copper market, with good sales 
both here and abroad, and somewhat 
higher prices. Lead has also sold in 
satisfactory volume, regaining its pre- 
holiday activity, though prices have not 
strengthened appreciably since last 
Thursday, when a reduction was made. 
The tin market continues quiet, with to- 


day’s quotations about the same as a 
week ago. Zinc held steady until yes- 
terday, when it became known that 
stocks increased by about 7,000 tons 
during December; whereupon prices de- 
clined. Generally speaking, sentiment 
in the trade is better than a week ago, 
and it is possible that the long decline 
in metal prices is in process of being 
arrested. 








Daily Prices of Metals 





| | 
Copper | 

















Jan. Tin Lead Zine 
Electrolytic, N. Y.| 99 Per Cent | Straits x St. L. St. L. 
6 12 90 65.00 | 67.00 | 7.65 | 7475 (6. 875-6.925 
7 12.875 65.25 67.25 | 7.65 |7.45@7.475\6.90@6 .925 
8 12.90 65.375 | 67.50 | 7.65 |7.45@7.475 6.90 
10 12.95 _ | 65.625 67.625 | 7.65 |7.45@7.475 6 90 
11 | 13.025 | 64 75 | 66.75 7.65 |7.45@7.475) 6. “1 85 
12 | 13.025 | 65 00 | 67.00 | 7.65 \7 475@7. 50\ 6.775 
Av.| 12.946 | 65.167 67.188 | 7.650 | y 469 6 869 
Average prices for the calendar week ending January 8, 1927, are: Copper, 


12.917c.; 99 per cent tin, 65.313¢.; Straits, 67.167¢.; N. Y. 
zinc, 6.910¢.; ; and silver, 53.875¢. 


lead, 7.538c.; 


lead, 7.704¢.; St. L. 


The above quotations are our appraisal of the major markets for domestic con- 


sumption based on sales reported by producers and agencies, 


They are reduced to the 


basis of cash, New York or St. Louis, as noted. All prices are in cents per pound. 
Copper, lead, and zinc quotations are based on sales for both prompt and future 


deliveries ; 


at consumer’s plant. 


tin quotations are for prompt delivery only. 
In the trade, copper prices usually are quoted on a delivered basis; 


delivered 


As delivery and interest charges vary with the pRB aig the 


figures shown above are net prices at refineries on the Atlantic seaboard. 


Quotations for copper are for ordinary forms of wire bars, 
is charged 


For ingots an extra 0.05c. per Ib. 
shapes. 


ingot bars, and cakes. 
and there are other extras for other 


Cathodes are sold at a discount of 0.125c. per Ib. 
Quotations for zinc are for ordinary Prime Western brands, 


Zine in New York 


is now quoted at 0.35c. per pound above St. Louis, this being the freight rate between 


the two points. 


Quotations for lead reflect prices obtained for common lead, and do not include 


grades on which a premium is asked. 




















London 

| Copper | ' 

| -————_——— —_——__—_————_ | Tin Lead Zinc 
Jan a _ Standard __| Electro- | — he — ——— ie = : 

“Spot | 3m | — I Spot 3M | Spot | 3M Spot | 3M 
6] 553 | 56 | 62 | 299% 295 27%, | 2738 | 312 313 
7 | 552 | 564 | 62 ‘| 300 2942 | 2732 28} 322 325 
10 552 | 563 62 | 3012 | 296 | 273 | 28% | 324 323 
11 | 55g | S6f | 62 | 298% | 2932 | 272 | 28% | 312 314 
12 | 563 | 57 | 623 | 299% | 2933 | 27381 28% | 318 | 318 





The above ‘table gives the closing quotations on the London Metal Exchange. All 
brices in pounds sterling per ton of 2,240 lb. 


eee 











J Siti | Silver Gold 

an | E h e | a er ae Ox 
| “Cheeks” | New York} London | London 
6| 4.842 543 | 25 (84s113d): 
7 | 4.843 53% 2418 ‘B4s114d 
8 | 4.847 -| 53% 25 ineacewes 





Silver, Gold, and Sterling Exchange 





Sterling | — ee Gold 
Jan. "Cheeks" a London | London 
10; 4843 | 542 | 25% | 84sll3d 
11 4. 843 55 254 | 84s103d 
12 4.843 | 542 | 253% | 84s113d 
Avg. 54.375 





New York quotations are as reported by Handy & Harman and are in cents per 
troy ounce of bar silver, 
of sterling silver, 
forenoon. 


999 fine. 
925 fine. 





London silver quotations are in pence per troy ounce 
Sterling quotations represent the 
Cables command one-half cent premium. 


demand market in the 
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Copper at 13!4¢. Today 


Business in copper in the week end- 
ing today has been much better, a good 
tonnage having been sold on every busi- 
ness day, so that the total is the best 
since the record week of Dec. 8. In 
fact, with the exception of that week, 
it has been the best since the week of 
July 14, a fact that has not been gen- 
erally realized, because one seller was 
responsible for over a third of the ton- 
nage, with the rest well distributed 
among the other agencies. Shipment 
has been fairly well divided among 
February, March, and April, with an 
occasional call for prompt. The Middle 
West has bought to some extent, but 
most of the business has been placed 
with brass and wire mills in the East. 
The foreign demand has also been much 
improved, chiefly in Germany and Eng- 
land. 

Most of the business in the East on 
Thursday, Friday, and Saturday was 
done on a 13ic., delivered, basis, though, 
in response to much curiosity, it must 
be admitted that 13c. even was done 
for Connecticut delivery on - Friday. 
Some sellers have refused to go below 
134¢c. at any time. In the last three 
days the market has worked its way 
back to 134c., Valley delivery, at which 
level it is decidedly firm today on big 
business. 


Active Week in Lead 


In total volume, sales of lead during 
the week ending today have been ex- 
ceedingly good, virtually all of the pro- 
ducers participating in the active busi- 
ness. The American Smelting & Refin- 
ing Co. reduced its official contract price 
at New York from 7.80c. to 7.65c., 
on Jan. 6, but real activity began 
on Monday, following the receipt of 
London cables, which recorded some 
improvement abroad for the second day 
in succession. Corroding grades seem 
to be in particular demand, though cable 
makers and “blue-lead” manufacturers 
participated in the buying. On Monday 
and Tuesday sales were made as low as 
a 7.425c., St. Louis basis, but these were 
more than offset by business at 7.45c., 
7.475¢., and a very little at 7.50c. A 
distinctly better tone is manifest in the 
market today. It would appear either 
that buyers had come to the conclusion 
that the bottom of the market had been 
reached and that higher prices are in 
prospect, or else that they needed the 
lead to meet early requirements in their 
factories. The fact that the bulk of the 
buying was for prompt and January de- 
livery is significant in tnis connection. 
The present New York price is now on 
a parity with the lowest price reached 
during the year, 7.65c. being quoted 
late in May. The low figure for 1925, 
incidentally, was 7.75c. 

Correction: Owing to incorrect cables 
the price of London forward lead on 
Oct. 4, 1926, was given as £311 instead 
of the correct figure—£3134. The Octo- 
ber average should have been £30.969. 


Zine Slightly Weaker 


Zine sales have been well above the 
average of recent weeks. The outlook 
in the steel industry is reported some- 
what improved. but galvanizers con- 
tinue doleful. As expected, the statis- 
tics issued yesterday by the American 
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Zine Institute showed production in 
December well above shipments. A 
decline in shipments is not an unusual 
occurrence in December, owing to dis- 
inclination by consumers to add to in- 
ventories at the end of the year. The 
present stock, 21,887 tons, is not large, 
but the sharp increase ied some sellers 
to cut 10 to 15 points from the 6.90c. 
price that prevailed generally up to 
yesterday, some zinc having sold today 
as low as 6%c. The statistics, in tons 
of 2,000 lb., follow: 


OO OBC! Bi paces ulin cde sae eck 14,481 
PEE hciou wigs Sexes caso 56,884 
NE, Sicists bcs bik Span ocuwe we 49,478 
PS PON BE nn choke cadenevad 21,887 
Shipped from plant for export... 3,387 
Stored for customers .......... 304 
Retorts operating, Dec. 31 ...... 88,668 


The retorts operating figures showed 
an increase of 592 for the month. 


Tin Up and Down 


In a comparatively dull market all 
week prompt Straits tin climbed to 
67.625c. on Monday and following a de- 
cline of 65s. in London on Tuesday eased 
again, the prices today being the same 
as those of Thursday of last week. 
There is a premium of about jc. for 
spot metal, and today February is 
quoted at 65.875c., March 65.50c., and 
April 65.125c. 


Silver 55c. 


Silver has again reached the 55c. 
level after an interval of nearly two 
months, the strength in the market be- 
ing occasioned by combined buying on 
the part of India and China. At the 
higher rate the tone appears slightly 
easier, although the future depends 
upon the attitude of these two 
countries. 


Mexican Dollars (Old Mexican 
pesos): Jan. 6th, 414c.; 7th and 8th, 
40%c.; 10th, 414c.; 11th, 42c.; 12th, 41Zc. 


Exchanges Weaken 


Closing cable quotations on Tuesday, 
Jan. 11, for the principal foreign 
exchanges were: francs, 3.96%c.; lire, 
4.25c., and marks, 23.72c. Canadian 
dollars, 11/64 per cent discount. 


Other Metals 


Quotations cover large wholesale lots unless 
otherwise specified. London prices are 
according to latest mail advices. 

Aluminum—Per lb. 99 per cent grade; 
27c.; 98 per cent grade, 264@27c. Lon- 
don, £105@£107 per long ton. 

Antimony—Per lb., duty paid, New 
York: Chinese brands, spot, 13@14c.; 
April prices about {c. less; Cookson’s 
“C” grade, spot, 174c. Market much 
more active owing to fear that Chinese 
troubles will interfere with shipments, 
so prices have advanced. Needle an- 
timony nominally unchanged at 8c. for 
lump and 10c. for powdered, but sales 
of spot white oxide have been made at 
164c., 2c. above last week’s quotation. 


Bismuth—Per lb., New York, in ton 
lots, $2.70@$2.75. London, 10s. 

Cadmium—Per lb., New York, 60c. 
London, 1s. 104d.@1s. 11d. for Ameri- 
can metal; 1s. 10d. for Australian metal. 

Iridium—Per o0z., $120@$125 for 98 
@99 per cent sponge and powder. 
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Quiet. London, £324 in iridio-platinum; 
£17@£20 for sponge and powder. 
Nominal. 

Nickel — Per lb., ingot, 35c.; shot, 
36c.; electrolytic, 39c. (99.75 per cent 
grade). London, £170@£175 per long 
ton according to quantity. 

Osmium—Per 0z., $55@$60. London, 
£16@£19. 

Palladium—Per oz., $58@$62. Pure 
metal as a constituent of crude plati- 
num, $55@$60 per oz. Weaker. Lon- 
don, £11@£12, nominal. 

Platinum — Official price on refined 
metal, $110 per oz. Open market cash 
sales of large lots, $104@$105. Pure 
metal as a constituent of crude plati- 
num, $102. Demand from jewelers has 
improved somewhat, but price is no 
higher. 

London, £23 per oz. for refined and 
£2034 for crude. Dull. 


Quicksilver—Per 75-lb. flask, $100@ 
$102 for spot depending upon quantity. 
San Francisco wires $99.33, steady. 
London £174@£173. 

Rhodium—Per oz., $55@$60; London, 
£10. 

Ruthenium—Per oz., $45@$50; Lon- 
don, £74. 

The prices of Cobalt, Germanium 
Oxide, Lithium, Magnesium, Molybde- 
num, Monel Metal, Radium, Selenium, 
Tellurium, Thallium, Tungsten, and Zir- 
con are unchanged from the issue 
of Jan. 8. 


Metallic Ores 


Manganese Ore—Per long ton unit of 
Mn, c.i.f. North Atlantic ports, mini- 
mum 47 per cent Mn, 36@38c. Cau- 
casian (washed), 583@55 per cent, 38@ 
40c. Chemical grades unchanged from 
Jan. 8 issue. 

Tungsten Ore—Per unit of WOs,, 
i. eee Wolframite, $10.75@$11; 
Western scheelite,$11.25@$11.50. Mar- 
ket dull. 

Chrome, Iron, Molybdenum, Tanta- 
lum, Titanium, Uranium, and Vanadium 
Ores are unchanged from quotations in 
the Jan. 8 issue. 


Zine Blende and Lead Ore 


Both Lower 
Joplin, Mo., Jan. 8, 1927 
Blende 

Ne SS Oe oni eesleeic's $50.00 

Premium blende, basis 60 per 
DONE MUNG: 2 ccc oncawnusoaee $46.00@ 47.00 

Prime Western, basis 60 per 
CON IG aoa 5k ai cae dein 45.00 

Fines and slimes, 60 per cent 
WEBI oats adie rare wre ace tia a coi 44.00@ 40.00 
Average settling price, all zinc 45.46 


Galena 
BERR US oe ais 05a, eapmspare ease maces 
Basis 80 per cent lead...... 


$101.10 
95.00 
Average settling price, all lead 


100.20 
Shipments for the week: Blende, 

12,385; calamine, 52; lead, 2,364 tons. 

Value, all ores the week, $802,760. 

On account of cleaning as much con- 
centrate from the bins as practicable 
prior to tax asessments on Jan. 1, pro- 
duction was lowered to 15,000 tons. 
That is the tax date in Oklahoma, 
though March 31 is the date in Kansas. 
and in Missouri it is June 1. Unsold 
stock in the bins is around 10,000 tons, 
largely in Kansas. 

Lead stocks have been materially 
lowered, a large tonnage selling prior 
to the drop below the $100 basis, now 
practically all loaded and shipped. 
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Platteville, Wis., Jan. 8, 1927 


Zine Blende Per Ton 

Blende, basis 60 per cent zinc...... $48.75 
Lead Ore 

Lead, basis 80 per cent lead...... $100.00 


Shipments for the week: Blende, 
1,664 tons; lead, 60 tons. Shipments for 
the year: Blende, 1,664; lead, 60 tons. 
Shipments for the week to separating 
plants, 2,507 tons blende. 


Non-Metallic Minerals 


Amblygonite, Asbestos, Barytes, 
Bauxite, Borax, Celestite, Chalk, China 
Clay, Diatomite, Emery, Feldspar, 


Fluorspar, Fullers Earth, Garnet, Gil- 
sonite, Graphite, Greensand, Gypsum, 
Iron Oxide, Lepidolite, Limestone, Mag- 
nesite, Mica, Monazite, Ocher, Phos- 
phate, Potash, Pumice, Pyrites, Quartz 
Rock Crystal, Silica, Spodumene, Sul- 
phur, Talc, Tripoli, and Zircon are un- 
changed from prices in the Jan. 8 issue. 


Mineral Products 


Arsenious Oxide (White Arsenic)— 
34 per lb. Quiet. London, £164 
per long ton for 99 per cent Cornish 
white. 

Calcium Molybdate, Copper Sulphate, 
Sodium Nitrate, Sodium Sulphate (Salt 
Cake), and Zinc Oxide are unchanged 
from prices in the Jan. 8 issue. 


Ferro-Alloys 


Ferromanganese—Domestic and for- 
eign, 78@82 per cent, $100 per long ton, 
furnace or duty paid, for delivery dur- 
ing first half of 1927. Spiegeleisen, 
19@21 per cent, $36@$37, f.o.b. fur- 
nace; 16@19 per cent, $34@$35. 

Ferrocerium, Ferrochrome, Ferro 
phosphorus, Ferrosilicon, Ferrotitanium, 
Ferrotungsten, Ferro-uranium and 
Ferrovanadium are unchanged from 
prices in the Jan. 8 issue. 


Metal Products 


Rolled Copper—Sheets, 22c.; 
154c.; f.o.b. mill. 

Lead Sheets—Full rolled, 114c. per 
lb.; clipped, 11%c. 

Nickel Silver—28%c. per lb. for 18 per 
cent nickel Grade A sheets. 

Yellow (Muntz) Metal—Dimension 
sheets, 17%c. per lb.; rods, 164c. 

Zinc Sheets—ilc. per lb., f.o.b. mill. 


wire, 


Refractories 


Chrome Brick, Fireclay Brick, Mag- 
nesite Brick, Silica Brick and Zirkite 
are unchanged from quotations in the 
Jan. 8 issue. 


Steel and Pig Iron Quiet— 
Coke Firm 


Pittsburgh, Jan. 11, 1927 


Buying activity in steel has not 
opened up, since Jan. 1, to the extent 
that would ordinarily be expected. 

Steel prices show no change, except 
that sheets in general are weaker still, 
and automobile sheets are off $2 a ton, 
at 4.15c. 

Pig Iron—The market remains quiet. 
Bessemer, $19.50; basic, $18.50; foun- 
dry, $18.50@$19, f.o.b. Valley furnaces. 

Connellsville Coke—Ranges remain 
at $3.50@$4 for furnace and $4.75@ 
$5.25 for foundry. 
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Review of Current Statistics 


IGHER PRODUCTION RATES 

and lower prices for copper stand 
out as the features of the non-ferrous 
metal industries in December. The esti- 
mated rate of world production in No- 
vember, the latest month for which 
data are available, was about 5,080 tons 
of metal per day. This is equivalent 
to 3,708,000,000 lb. per year, compared 
with a probable actual production of 
3,282,000,000 Ib. for 1926, the highest 
output in history. 

It is not impossible that some 
unusual factors in the November sta- 
tistics, not apparent on the surface, op- 
erated to swell the total. Some decline 
may eventuate during the early months 
of 1927. However, reports of expansion 
of production by many of the big com- 
panies in the United States, Chile, and 
Peru have been heard for some months, 
and the figures for November certainly 
lend support to the accuracy of these 
reports; and, at the same time, the re- 
ports tend to diminish the possibility 
that important peculiarities enter into 
the November statistics. 
~ Although the average price for cop- 
per in December was only about ic. 
under that for November, the price on 
Jan. 1 was fully $c. lower than that 
on Dec. 1. In other words the drop in 
December was sharp and rapid in the 
latter half of the month after the sta- 
tistics were made public. Doubtless the 
important producers expected a decline 
in price when they launched their 
policy of increasing production; but it 
is a question how far they anticipated 
the decline would go. As this is writ- 
ten the tone of the market seems to 
have improved somewhat, but whether 
the real bottom has been reached 
remains to be seen. 


December Average Metal Prices 


In cents 

Decline, 

Per Cent 

Metal 1924 1925 1926 1925-1926 
Copper, lb. -oss, NBSZG 15:86 13:30 4.0 
Reeg§b....:..... Se B31 F285 15.6 
Silver, oz......... 68.09 68.89 53.46 22.4 
BMG TD... 02 ase eee S57 F502 18.1 
Aluminum, lb..... 27.00 28.00 26.93 3.8 
Sa 56.24 62.93 68.51 (a) 8.9 
Mickel, ib... ....6.5 29.00 35.00 35.00 0.0 


(a) Increase. 





But copper is not alone in giving a 
poor account of itself, marketwise, dur- 
ing December. Each of the metals in 
the group, with the single exception of 
nickel—which remained unchanged— 
declined. Even aluminum is easier, as 
a result of offerings at lower levels by 
producers outside the “trust.” The 
graph on the opposite page shows that 
the FE. & M. J. Weighted Index of Non- 
Ferrous Metals, at 102.31, is lower than 
it has been at any time during the 
last two years. 

Both one and two years ago prices 
were at crests that were followed by 
declines during the first four or five 
months of the next year. However, sea- 
sonal trends in metal prices have never 
been consistently uniform, and an up- 


By A. B. Parsons 


Assistant Editor 


turn may be at hand. The accompanying 
tables of average December prices for 
the last three years is interesting. 

Silver is the most important factor 
in the decline of the Index Number, fol- 
lowed by lead, zinc, and copper in the 
order named. 


Non-metallic prices were quotably 


_E.&M.J. Weighted Index of 
Non-Ferrous Metal Prices 
100 Is Composite for 1922-3-4 


103.43 
102.63 
134.38 | 
107.74 | 


1926 

106.68 
109.08 
110.22 | 
109,27 
106.20 
104.21 
102.31 


September 
October 
November 
December 











unchanged during the month, and the 
Weighted Index remains well above 
104, only a little below the high figure 
established in September. 

Shares in the companies included in 
the mining - smelting - manufacturing 
group continued the recovery that 
started in November. American Smelt- 
ing & Refining reached about $148, and 
was the chief contributor to the sub- 
stantial gain made by the group. With 
the dividend rate increased from $7 to 
$8 per share, with current earnings 
close to $20 per share of common stock, 
and with $32,000,000 surplus on hand 
the Smelting Company is in an excel- 
lent financial position. 

National Lead continued on its up- 
ward course. Though the company has 
some interests in tin and lead mining 
enterprises, its business is primarily 
manufacturing, and earnings are de- 
pendent more on general industrial con- 
ditions than upon metal prices. The 
American Metal Co. was the only one 
in the group to lose appreciable ground. 
Earnings during the first nine months 
of the year were barely sufficient to 
meet dividend requirements at the $4 
annual rate, and a reduction to $3 is 
not unlikely. However, the company 
has been doing a lot of development 
and construction work in Mexico and 
New Mexico, and revenue from these 
ventures should be forthcoming soon. 
The accompanying table shows the ap- 
proximate stock-market position of the 
seven companies at the close of each of 
the last three years. 


Chile Only Copper Stock to Advance 


In the copper group a small net in- 
crease was due solely to appreciation 
in Chile Copper shares. All of the 
others declined with the exception of 
Miami and United Verde Extension, 
which showed no change during Decem- 
ber. On account of its huge number of 


outstanding shares (4,391,330), the im- 
provement in Chile of about $2.375 per 
share was sufficient to offset the losses 
in the others. The reason for the 
upward movement in Chile doubtless is 
the action of the company in calling 
the $35,000,000 in 6 per cent convertible 
bonds, to be replaced by the new issue 
of 5 per cent non-convertible deben- 
tures. The 6 per cent bonds are redeem- 
able at $110, and have been called for 
April 1, 1927, subject to conversion at 
$35 per share prior to March 20. 
Chile’s recently issued financial state- 
ment showed decreased earnings, but 
Chile figures income on the basis of 
sales rather than on tonnage produced. 
During the third quarter about 8,000,000 
lb. of unsold copper apparently was 
produced, and, as a consequence, the 
report has a pessimistic flavor on the 
face of the figures that is not entirely 
warranted. 

The silver-lead shares in the miscel- 
laneous group of thirteen fared badly, 
Hecla, Utah-Apex, Silver King Ceali- 
tion, and Tintic Standard all declining 
appreciably. On the other hand, the 
gold stocks, Cresson, Lake Shore, Home- 
stake, and _ particularly Hollinger, 
climbed. St. Joseph Lead also gained, 
as did Howe Sound and Federal M. & S. 

Increased production and stocks are 
revealed by the latest available “ton- 
nage” statistics, not only for copper, 
as already commented on, but for zinc 
and lead. The curve for world produc- 
tion of silver on page 117 has not been 
brought up to date because of the lack 
of figures for Mexico, the largest con- 
tributor. It is not likely in view of 
increases in the other countries that 
the figures, when available, will show 
a decline for October and November. 

The estimated world rate for lead 
production is slightly lower for Novem- 
ber, although there is an increase in the 
smelter production for the United 
States and Mexico. Zinc production 





Closing Prices of Common Shares 


Company 1924 1925 1926 
OMINMAN So ode Cn ess SAE SN 47} 49} 49 
CR) Se ee 993 1423 147} 
New Jersey Zinc......... 195 207} 187; 
International Nickel....... 26) 45 37% 
National Lead............. 160 1673 1733 
| 40} 49} 354 


American Metal........... 523 54} 42} 





in the world and production and stocks 
in the United States swelled in Novem- 
ber, and the figures for the United 
States, received since the curve on the 
cpposite page were prepared, show a 
continuation of this trend. 

That all stocks remain comparativelv 
low (lower than is safe, say producers) 
is an evidence of the capacity of domes- 
tic industry to absorb a constantly in- 
creasing quantity of metals; that, with 
continued expansion in output, prices 
are somewhat lower should not occa- 
sion surprise. It is well also to recall 
that the level of the general commodity 
index declined during the year by 4 
figure between 6 and 7 per cent. 
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Mining Stocks—Week Ended January 8, 1927 
















































é Last Div. 
. Stock Exch. High Low Last . 
Stock Exch. High Low Last Last Div. - SILVER 
COPPER . #75 #*71 «*743 May. 1920 0.03 
Beaver Consol...... Toronto 7 
Anaconda... ...+...» New York 484 47} tft Ja. 15, Fe. 21Q 0. a Canadian Lorrain... Toronto *58 a a settee eeeeee Orees 
Arcadian Consol..... Boston *80¢ *60 5 a Ja.7,Ja.28 0.50 Castle-Trethewey.... Toronto > 4.25 4.35 May, 1924" 0. 124 
Aone ve © oe ‘1 ae, Toronto 1,33 1.50 1.52 Se. I, Se.15 SA 0:12 
RRS cae sas es ee é & ; : ; ENS scree clear aneiaid . 
Sielemee tk tiles. New York - 7 et oe é i _ i a Kerr ks. N.Y. Curb 300 Po a pn a ‘ _s e 
‘ els Osto ; Bo uae : at ici aie ies eal eae 0 : e 
Calumet — 2 =. York 623 Of 62 Ja.13,Fel,Q 1.00 icepnin iad Lake. Toronto a ..» “55 duly, 1925 0.05 
Chile Go ae New York 34; 34% 34% De.1,De.27, Q 0.624 MeKinley-Dar.-Sav. Toronto *130 FINE *13— Vet., 1920 0.03 
Chile Jopper..... Sten ack 23} 224 224 cecseccccecs sees Mining Corp. Can. . Toronto ‘ 3. * sane | a "i. 7 i Q e i 
’ Soppermines... N. Y. Curb 3 5 i si : , Nipissing........... N. Y. Cur ‘ Be 
cee — .. Boston AS a “5 May, 1926 esi Temiskaming....... Toronto *55 #54 #53 Jan., 1920 0.40 
Crystal Copper...... Boston Curb 0. 2 Dec. 1919 ia 50 SILVER-LEAD 
Kast butte......... Boston Zi a? x 3 PEC.» 0.15 5h 43 4 De.18,Ja.5, QX0.15 
: 8 8 Feb., 1919 : Ahumada,.«....6. << New York & a , * 
ae ee. «= + — an ie ae es --o.: 1 inthe Siltine..... Boston 38) 30 38) De.30,Ja.5 Q- 1-09 
eae New York 35 332 33§ May, 1919 1.25 | Cardiff M. & M..... Salt Lake #50 *44 «#44 = Nov., 1924 
ae New York 313 30; 304 Nov.,1920 0.50 | Ghief Consol... Kalt Lake 2.873 2,874 2874 Oc.10, No.1 Q 0. 10 
piracy ea -« M37 “7375 o-3-- 1 Consti’nMng.&Mill’g Spokane j§§ *45 *25 28  .........0.. ees 
SOEs x 9 s:0 9:00:08 ey 40-383, 38f 00.8, Oc.i5Q 1.60 | const nian Mg en Lake “tlh #PIR ety pie 
ees New York 254 24% 242 De.16, Ja.3, Q0.50 Beuneon...<. 6. <. Boston Curb Ive Ix es is De.18, Ja.3,Q 0.10 
trom Cap. ooo co” ok we oe ie De. 150.50 Kederal M. & 8, pf. New York 76) 75% 764 No.t4,'De.idQ° 1:35 
fole Royle Dev .NY Curh #30. #30. #30 -@ ia | Hamthome Mines..."N-¥.Cur $1 99m & 3a’ 
Jerome Verde a a 624 61i 61% De.3Ja.2 Q1.25 | Hecla Mining.. Y.Curb 153 #145 *148 No.15,De.15 Q 
Kennecott.........- ikon *99 =*80 *80 June, 1925 0.50 Highland-Surprise.. Spokane *164 0 *15 ‘! A cileteesecede Reeve 
Lake ee. r..... New York 352 344 34% Dec.l, Ja. 15.9 0.75 Iron King Mining. .. Salt Lake sak ares 420 witd Bass Oe 
He seme ang Peele N. Y. Curb 24 1; 2k wn le pa Mining.. . . - Salt Lake *i6) #163 oiet u u. 4 
ic ogee + 692 . . * * 0 *30) oO sue y ne AS Ra & p s SCeCeeereee £8 666 
+r meson New York tek 3 154 Fel, Fe. 15 Q 0.373) Juucky Tiger-Com... Kansas City 16.60 16.00 ... Dee. 20, 1926 0.12 
Miami Copper...... oo 394 39 39° 0e.30. De 1 O 2.00 Mammoth Mining... Salt Lake 2.70 2.60 2.60 De.17, De.23,Q 9.25 
Mother I ode Goa.... New York 4} ; & tee” ice 3 Marsh Mines....... : ee . a R.A ‘ ‘2 Mia Ke 
M 4 zwei 4% De.15, De. fo a) ere ew Yor . ° : eee ; 
+ nein to ~ saga a 23 22 23} No.5, No.22@ 0.50 | Plutus Mining...... Salt Lake = 2.001.975 2.00 Oct. 15, Q > 0.15 
es N. Y. Curb 24 Pee SOE ce ees 5 aaa Prince Cons.. = Lake pee. ave Be \caausaied ca 
anaes. eee Semon 333 34 Oct., 1918 0.25 | Silver King Coal.... Salt Lake 7.85 7:75 7,23 pe 16, Ja3 :-2 
ae re it N. Y. Curb #45 *45 *45 Se. 1,Se. 15 0.03 Silveramith......... Spokane *28% 264 oa c.1, Oc Q 0. 
Old Dente pee aa Boston 144 134 143 Dec., . é . Strattons hig iia a oe oe #594 RG Canela Sat 
Pd on 2 ... De.24, Ja. : Sunshine M. Co..... Spoka se seesee sees sence 
ora ann: é oa 7 ™" 16} Mar., 192¢ 1.00 Tamarack-Custer..... Spokane *44 *39 a ets nS a 
Ray Consolid eas .. New York 154 15 15% Ap.20, Ap.30 0.25 | Tintie Standard..... Salt Lake 10.75 10.624 10.75 el Jad, 9.30 
Be Macy's Min. Ld.. Boston 254 244 244 May, 1926 2.00 Utah-Apex......... Boston 6} 55 64 Oc.3,0c.15 Q 0. 
Seneca Copper...... eee ge ee ee IRON 
Bhattae ena: -~ Benton Curb Bh Bh hve os | Behan ta, Bem tk AN ehh le are 
ttuck-Denn...... S ee weanscleawwws ee Clevel ‘Cliffs Iron ‘seuiions : : 
Renatiar & Boston.. Boston *30 *30 *30 - : 0. 5 ae Fuel & — New Y ork 453 42% 443 May, 1921 0. 75 
ee a *** | New York et ee ret 0.95. | Gt. North'n Iron Ore New York 192 194 19 9ee.6, Dec.28 0.75 
United Verde Ez.... N.Y.Curb = 24), 234 233 Ja. 6, Fe. Inland Steel... .... New York 431 42 42 No.15, Del Q 0.625 
Utah Copper.. New York V13$ 1135 1133 i Q .: 3 Mesabi Iron........ N. Y. Curb ages nea WE) one Geb aa seme 
Utah Metal & T.... Boston 7. 7!) —=E oo "* . | Replogle Steel.. New York ee eR ee ee 
MIR sas. oo es Boston ae ges” 2 5 Gewese: OFT Republic 1. & 3 Stim Weak 583 364 58: No.15, Dei Q 1.00 
Walker Mining...... Salt Lake ee ee See eta ere | eERS Republie I. & 8. pfd. New York 97° %§ 97 Del5,Ja2Q 1.75 
NICKEL-COPPER Sloss- eae: oi ied o 130% 128 ix aeae Jes i: 3 ; 
_ Sloss-Shef. 8.&1. pfd. New Yor! os e.20, Ja. : 
: York 42 38 423 De.16, De.31,Q0.50 Ra eR s soc acc's New York 1304 130° 130) De.l, De.30Q 1.75 
ee sce se York oie . oo : 1043 Ja. 13, Fe.1,Q 1.50 U.S. Steel “oe me a o— at "ot 04 jo a me 4 = 
; } Virginia I. ew Yor an., 
LEAD Virginia I.C.&C.pfd New York : ee el a 
* *274 + *273 Dec. 10,1936 0 005 DIAMONDS, PLATINUM, ALUMINUM, VANADIUM, TIN 
es Se ---° ee. a est 16? Deo, Dest 1Q2.004 | De Beers Consol.... New York 2. 32% Ju.6,Ju.l?7 1.70 
National Lead pid... New York 118 118 1183 No.9 De-15. 91.23 | So. Am. Gold & A A SS roan edie 
Ss. Senph Leed..... New York 42 41% 424 Ma.l0, 21XQ0.75 Alum.Co.of Amer... N-Y.Curb ot, ex 15: eis’ 138 
: Alum. Co. of Amerpf. N.Y.Cur 
© Vv Hi Corp..... New York 39% 39 39 =—-‘De.I, De.15, X1.00 
“er 8} 95 M 1917 1.00 Patino M. GEE. 66000 he 2D 254 25 254 Nov. 5, 1926 5 sh. 
Am. Z. L. & ee New York ay, . SBESTOS 
483 42 48 Nov., 1920 1.50 A 
ee. tom tank an © wt Deak Oo Peden... Montreal 24 «23424 Jan., 1926 1.50 
Butte & Superior. 1.2 New York 112, 10f 112 De.9, De.24 Q0.50 | Asbestos Corp., pfd.. Montreal 85 83 84 De3l, Ja.15,Q 1.75 
intl i tk 18 0 thE Dee. 1920 0.50 
Callah: in Zn Ld. . Gi Ww. nati 284 273 271 No 15, De 1 Q 0.40 SULPHUR 
I & 4 : . . . 
ee aaa ———  . .. 100 De.31,Ja.15Q 1.50 | Freeport Texas...... io vox 2 2 36 i . 9 0. 2 
New Jersey Zn...... N. Y. Curb 193 191 193 No.20,De.10X 2.00 | Texas Gulf, new.... New Yor ‘ 
hoy aguante: 5 SCC ran: Rarer ie NeS , : 
Yellow Pine: <<... Lon Angelen 425 #18" #25 Dens i925 0.08] 4. ay MINING. SMELTING, REFINING AND GENERAL 1,.Q 1.00 
GOLD — — aw vices a Se 1433 1384 138t Mag aa" Fe’ 1 ¢ ci 
, r. Sm ef.... New Yor 4 i 
Alaska Juneau...... New York an ea oss! palalo waleiece ade: ‘eae ie: Sn: & Ref, pfd.. New York $217 1202 124 Fe.4, Ma. y Q 1.75 
ei” “+ Semeane #7 9843 0851S Sees Consol. M. &S..... Montreal 2.55 2.514 2.54 DeSI, Ja. is X6.25 
Sarry-Hollinger. . sk faceplate ke A Da rate etals. - ¥. Cur aT Soa WM bth aca ardia) ue 
aaae fe. .... Boston *hO 39 ¥10 <0 kee aniauMics Gace eemcnan Mining. . N.Y. Cw 674 674 67 De 31. ‘Ja.17, 060 
Consol. W. Dome L. Toronto ee, ie: emt en tts U. 8. Sm. R. & M... New York 36; 344 345 Ja6, Ja.15, Q 0.87) 
6. Cal ae en eee jo | U.S. Sm. R&M.pid. New York aah oa? ee 18 @ O.Br 
sa uaa coe Rew Yon 11} 10% ~=103-—-De.31,Ja.30,Q 0.50 * Cents per share. | t Bid or asked. Q, Quarterly. SA, Semi-annually. M, 
Se + eet Renan Curb 13 13 Fee eee Monthly. F, four weeks. I, Initial. X, Includes extra. The first date Ziven ie 
Pe Cycle. BNL bd Springs 71. 77 71.96 .. No 30, De.10 Q 0.04 that of the closing of the books; the second that of the payment of the dividend. 
ety one 1... Toronto 20.95 20 40 20.60 De 13, De. 31F 0.10 Boston quotations courtesy Boston Stock Exchange; Toronto quotations 
accamane tens. New ‘York 62 62 62 Ja.20,Ja.25 MX 1.50 those of a or eo ' a of aoe ok —_ Sa eee 
omes = * ¥*9 eed ; Moysey & Co.; Spokane, Pohlman Investment Co.; Salt Lake, Stock and Min- 
SS - eee ste ca 15. 4 16. = De.2,De.15X 0.20 ing Exchange; Henry Sachs, Colorado Springs, Colo. 
MelIntvre-Poroupine. ire = Se eee ee LONDON QUOTATIONS—WEEK ENDED DEC. 28, 1926 Last Div. 
SIRWERY....0-5.0265-: oronto PTR OON: BB trees Niioxe High Low Last Date Amount 
Night Hawk Pen.... Toronto 8h MOR SR eee ee Aramayo Mines (25 fre)...... . 15/— 73/9  75/— Aug. 1926 15 pet 
ree. - - se eeeee .- Golo Sprin rings "56 4953 (.. 9 Pg if i F British ras aeenee (4/04 i. ido ~~ a 24 Pc. 
and Mines........ aekee breed I d on. tl. aceiin orpn ( rupees ak J Feb. 6 annas 
fea iene OS ee BE! te | ea ae ae 
om Weed.....-..+.--. 4 Ces . rc cineca e 
Tough-Oakes....... conan a. on ee sa: aos. eae oo... seocee 4/3 4/— = 4/— Nov. 1924 23 po.® 
United Fastern...... N. Y.’Curb *53 0 -*53 53 July, 1924 0.05 ina 0... ae wifth «nit 
Vinond Cons... . ... — bi. ca ae ee Frontino & Bolivia (£1) ......1. 12/6 12/—" 12/6 Jan. 1927. 5 pe. 
ee oe ‘ 9.90 9.40 “ .Jal5,Fe.1 _ 0.15 Mesienn Corpn. (£0.......... 8/6 in 2 
Yukon-Alaska Trust N. Y. Cur i ee i ***** | Mexico Mines of El Oro (£1)... 21/3 19/— 21/3 Dec. 1926 32 p.c.* 
N’Changa Copper Mining..... NE Ie eae 
a eee Oroville Dredging (£1) .... 2... 414 3,9 3/9 “Dec. 1923 “38 pe. 
Carnegie Metals.... os . dH nk ig secee See e ees Seve Revie Congo Border (2). oe a '— May 1925 24 p.c. 
Con. Cortes........ ; 2. oe 2 8 5 EO Seah eens odesian Congo Border / [— 85/— 
Gon. ¥ineta eee San Francisco *7§ *7§ "7 occ ccc cc ec eeee St. John del Rey (£1).......... 9/14 9,— 9/,— June 1925 6} p.c. 
Continental Mines... N. Y. Curb Sian a RN Se ama ae San Francisco Mines (10s)...... 31/9 31/3 31/9 Jan. 1927 25s. 6d. 
Dolores Esperanza... N. Y. Curb os ... ©50 July, 1923 0.05 Santa Gertrudis (£1).......... 14/48 14/— 14/14 Jan. 1927 3% p.c. 
Premier Gold........ N. Y. Curb 1% De.17, Ja.4 Q 0.08 Selukwe (2s. 6d.)......... e+ 12/3 11/14 12/— April 1917 6% pee. 
Sam Rafael......... San Francisco ; vie cet, MN at wear Mics Oe Seam S. Amer. Copper (2s.)... 3/6 3/14 3/6 Nov. 1917 75 p.c. 
Tonopah Belmont... N Curb 2% 2% 24 Se.15, Oc.1 0.05 Tanganyika (£1)....... see 45/— 41/3 43/9 Aug. 1926 7} p.c. 
Tonopah Extension.. N. e — *25 ". ot ac. Cs a oP s es <a ee 3/3 3/1% 3/3 July 1926 10 p.c. 
h Mi ee ee 3 e c Union Miniere du Haut-Katanga 
Wea ind a N. Y. Curb fe " os ” *8 = =Mar., 1923 005° (Brussels) er ee re 8.500 8.400 8.500 July 1926 175 (f) 
Yukon Gold...... **N. Y. Curb ae fama 1918 0 02 * Free of British income tax. t+ Swiss frs. t Belgianfrs. and free of taxation 
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1- Selb 

2-Tooele 
3- Midve 
4-Murr 
5-Kello 
6-East | 
1-Trail, 

8 Dura’ 
9-Lead 
10-Doug! 
{1-El Pas 
12-Omal 
\3-Gale 
14-Onta 
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Atlanta. 
Baltim 
Batavie 
Birmin 
Bostor 
Bristol 
Brookly 
(n Includes 
Buffal 
Clevel. 
Charle 
Chicag 
Cincir 
Dayton 
Denve 
Detro 
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